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BRIEFLY TOLD. 
pene” heh 

A BuRNING KENTUCKY QuzsTION.—If Kentucky were to be judged 
by its geographical position, in so far as its relation to the other States 
of the Union is concerned, it must be conceded that it should be always 
cool, if not capable. But the trouble is that Kentucky experiences 
wide, variable differences in its climate—its summers at times being too 
hot-and its winters too cold ; so, it may be taken for granted that, as 
its summers are warm and its winters are cold, the temperatures of its 
residents will change. When the temperature of a resident changes 
trouble is likely to result ; and our colums this week bear evidence to 
the change of temperature in a resident of Louisville, whose name is 
Donald McDonald, and whose position is President of the Kentucky 
Heating Company, of Louisville, the mission of whose Company was 
to furnish and sell ‘‘ natural gas” in and about Louisville, ‘‘ for heat 
ing purposes only.” In our item columns for this week Mr. McDonald 
makes his complaint against a second ruling of the Board of Public 
Works, of Louisville, regarding when and under what condition his 
Company may take on consumers ‘‘of natural gas” for fuel purposes 
ovly ; but in his complaint, and in his submission thereto to the effects 
thereof, he admits that he is willing to wait until the courts overrule 
the Board of Public Works, which means, remembering the seasonable 
state, that, at the present time, he is up to the limit of supply, regard- 
ing any “ natural” or supplementive sources that are at his command. 
The gentleman named declares that he suffers from the imputation 
that his Company made an agreement and then violated it ; in fact he 
also declares that ‘‘ We cannot, however, and will not, rest under the 
charge of having made an agreement and then violated it.” Well, 
then, what is an Easterner going to do when confronted with evidence 
which goes to show that things are not what they seem? In plain view 
of the writer is a letter head of Mr. McDonald’s Company. Omitting 
the names of its officers, and the Company has officers in plenty (a 
President, First Vice-President, Second Vice-President, Secretary and 
Engineer, but no Treasurer), we come to its official title, which is that 
of the ‘“* Kentucky Heating Company (incorporated), Natural Gas.”’ 
May we ask what the significance of natural gasis? May we further 
ask what the existence on the premises of the Kentucky Heating Com- 
pany of artificial gas generators means? Yes, we may ; further we 
will venture to reply to our own question. Our reply isthis: For 
people who cannot and will not rest under the charge of having made 
an agreement and then violated it, the managers of the Kentucky Heat- 
ing Company are doing quiteewell. They should, however, change 
the nomenclature of their letter heads, while posing as purists, for fear 
that, by their own publishing, the ‘‘Company’s” sins should be re. 
vealed to too many. 
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i. s«NSACTIONS ” TO Hanp.—We have to acknowledge the receipt of | 
a copy of the ‘‘ Transactions” of the * Société Technique de Industrie} 
du Gaz en France,” the sessions for the past year of which were held in | 
Paris last June, under the Presidency of M. Theophile Vautier. Here- 
tofore we mentioned the success of this meeting, which was attended 
by 247 members, and referred to the hope there expressed that, at the 
exhibition of the world’s industries, to be held in Paris during the year 
which marks the close of the Twentieth Century, the Gas Associations 
of America would be properly represented by regularly accredited dele- 
gates at the gas congress, to be a featureof the exposition in September 
next. So far but two of our Societies bave taken official action respect- 
ing the invitation—last October the American Gas Light Association sent 
its whole body, or those thereof who could go, as representatives a la 
omnibus, and the Society of Gas Lighting did likewise. Itisto be hoped 
thatthe New England, the Ohio and the Western Associations will have 
sufficient nerve and money to designate out of their members one to rep- 
resent them each officially at this universal congress of gas men, forsuch 
commingling will be well worth all that shall have been expended 
upon it. The supineness of the English speaking gas men, in respect 
of their fraternizing with those who converse in other languages, is 
remarkable; and especially so in respect of the fact that it is not yet 
fully established whether Murdock, of England, or Lebon, of France, 
should have the award of having been the first to put beyond perad- 
venture the success of the distribution of gas from a central house. In 
our best wishes we hope that the New England Association of Gas 
Engineers will officially next month name its President to represent it 
at the French Congress, and that the Ohio will follow suit—at no time 
have we had any doubt that the Western Association will be repre- 
sented at the Paris Congress. However, this is all apart from due con- 
sideration of our receipt of the volume recording the transactions of the 
26th meeting of the French Association. As usual the tome is in pearl 
gray binding, its printing and paper are good, and its matter is a faith- 
ful transcript of that which was said and done at the numbered gather- 
ing. In queer contrast to the pearl gray binding of the ‘* Transactions” 
of the French Society is the volume containing the ‘‘Transactions” of 
the Incorporated Gas Institute, England, for 1899. In its sombre 
panelling one would imagine a missal before him, for the panelling 
is done on dark leather, although the titling has a gilded typing. Our 
copy of the ‘‘Transactions” is due to the thought of Mr. Walter T. 
Dunn, the clever Secretary of the Institute, and we may not say more 
for the book than it reflects credit upon its arranger. As to its con 
tents, we may not say much just now, since the most of the Institute’s 
transactions, so far as the set papers read before it last June are con- 
cerned, have since been given in our columns. The book is well worth 
a place in the library of every gas man. 





Norgs.—Mr. Charles W. Blodget has resigned from the service of 
the Brooklyn Union Gas Company.—Mr. John C. Lowry has been 
elected President of the American Gas Company, and his headquarters 
will be in the home offices of the Company, No. 222 South Third street, 
Philadelphia. He succeeds Mr. Edmund H. McCullough, who de 
clined to serve the Company longer in the capacity of its executive 
head. Our best and heartiest wish for President Lowry is that his ad- 
ministration of the American Company’s affairs will equal that which 
accompanied Mr. McCullough’s direction thereof.——The Rochester (N. 
Y.) Republican says that the Dansville (N. Y.) Gas and Electric Light 
Company has been purchased by Messrs. E. F. Kizer and F. L. Smith, 
of Towanda, Pa., and S. N. Blake, of Elmira, N. Y. It is understood 
that separate rates will be made for gas used on lighting and fuel 
account, and that the plant will be generally overhauled. It (the 
plant) will certainly stand some rejuvenation. The New Orleans 
(La.) Gas Light Company, according to its Secretary, Mr. Duncan 
Jones, will pay a dividend of $2.50 per share on the 15th inst.——The 
Detroit (Mich ) Tribune, of December 29th said: ‘*The Kalamazoo 
(Mich ) Gas Light Company has been reorganized under the name of 
the Kalamazoo Gas Company. The following officers were elected : 
Dir ctois, Edward Woodbury, C. A. Peck, J. W. Thompson, J. J. 
Knight, I. A. Ransom, H. D. Walbridge and H. B. Osborne; Presi- 
dent, H. D. Walbridge ; Vice-President and General Manager, J. J. 
Knight; Secretary ard Treasurer, Edward Woodbury. The re- 
organizers it is said will rebuild the plant next spring. Send to the 
United Gas Improvement Company for a copy of its 1900 calendar. 
——The Hartford (Conn.) City Gas Light Company has purchased the 
Perry Smith property on the north side of Arch street, close to the 
corner of Front street. Can it be that General (or President?) Harbi- 











son’s Company needs a new holder. 


On the Determination of Volatile Combustible Matter in 
Coke and Anthracite Coal.’ 
_ A —— 


By Mr. RicHarp K. MgkapE and Mr. James C. ATTIX. 


Some years ago a discussion arose between the consumer and the 
manufacturer of a coke as to its value. The user objected to the high 
ash, and in support of his claim gave the analysis of his chemist, in 
which the ash was reported at 18 per cent. The maker replied that the 
analysis was worthless, as the chemist who made the analysis was prob- 
ably incompetent, since he had reported nearly 3 per cent. of volatile 
combustible matter, and that in a 72 hour coke the volatilé combustible 
matter could not be nearly so high. The question was referred to a 
well known analytical chemist. His analysis, while agreeing with that 
of the consumer’s chemists in the percentage of ash, gave the volatile 
combustible matter as ;°; per cent. The consumer’s chemists then 
checked their work, and still found over 3 per cent. of volatile combus- 
tible matter. They used the method of heating a 1-gram sample for 3} 
minutes over a Bunsen burner and then, for the same length of time, 
over a blast lamp, reporting the loss after deducting the percentage of 
moisture (found on another sample) as volatile combustible matter. A 
letter to the referee brought out the fact that he used a 10-gram sample 
and heated for the same length of time. The only excuse the consum- 
er’s chemists could give their employers was, that they used the method 
published in Blair’s standard work on the analysis of furnace materials 
and products, and that this was the method usua!ly published in works 
on metallurgical analysis. 

Of the commonly published methods for the determination of vola- 
tile combustible matter in coke and anthracite coal, none reach any- 
where near even approximation. The method of Hinrichs’ which, by 
the way, he recommends for soft coal and says nothing about coke or 
anthracite, gives far from true results; nor is the method even com- 
parative. Heating first over a Bunsen burner and then over a blast 
lamp drives off volatile matter and traces of moisture, and burns some 
carbon. The loss occasioned by the latter in many cases amounts to 
several times that by the two former occurrences. This burning may 
be prevented by heating the sample in a non-oxidizing atmosphere, 
such as nitrogen. The loss after such a heating will represent the 
volatile products driven off by a high temperature. What these pro- 
ducts are it is not our purpose to discuss. Probably even when the 
sample has been thoroughly dried moisture is among them. 

The determination of volatile combustible matter in coke is worth 
doing well or worth doing not at all. If the determination of volatile 
combustible matter is used for checking the coking of the.coal, it is an 
important determination of itself, and so long as the determination of 
the fixed carbon depends upon a knowledge of the volatile combustible 
matter, it is a necessary one indirectly, for, if the volatile combustible 
matter is one or two per cent. above what it should be, by just so much 
will the fixed carbon fall short of the true percentage. 

The following investigation, looking toward a more satisfactory 
method of determining volatile combustible matter, in coke and anthra- 
cite, was undertaken by the writers over two years ago, and was the 
outcome of the incident mentioned in the opening paragraph of this 
paper. The first step was to heat samples of coke in nitrogen, de- 
termine the loss and call such loss ‘‘ volatile combustible matter” after 
subtracting the moisture, driven off by one hour’s heating at 110° C. 
The method of procedure consisted in weighing samples of from three 
to four grams of coke into a small platinum dish, placing this in the 
crucible of the carbon apparatus described by Dr. Porter W. Shimer in 
the July number of this Journal and passing a slow current of nitro- 
gen through the apparatus until the air had been driven out. The 
nitrogen used was prepared by heating together saturated solutions of 
potassium nitrite and ammonium chloride. The gas was kept in glass 
gasholders, and freed from oxygen by passing through cuprous chloride 
dissolved in hydrochloric acid. The gas was dried just before use by 
passing through calcium chloride tubes, placed in front of the crucible. 
The exit tube from the crucible dipped into strong sulphuric acid, 
keeping any moisture or air from getting back into the crucible. After 
passing through the crucible for half an hour the current of nitrogen 
was slackened, a low flame placed under the crucible, the water cool- 
ing apparatus started and the heat then carefully raised. After heat- 
ing the coke for a few minutes over the full Bunsen flame, the blast 
lamp was made to replace the latter and a high temperature main- 
tained for 10 or 15 minutes. The sample was cooled in the current of 
nitrogen, removed, and weighed. Below are a few results upon a 








1. Jour. Am. Chem. Sac. 
2, Chem: News, 18, 53. 
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sample of coke which had been dried for one hour at a temperature of 
110°C. 

After heating three grams over a blast lamp for 15 minutes, the loss 
was found to be 0.31 per cent. After again heating, an additional loss 
of 0.0003 gram or 0.01 per cent. occurred. 

After heating three grams for 10 minutes over a blast lamp, the loss 
was 0.0090 gram or 0.30 per cent. After again heating, an increase of 
0.0001 gram or 00.3 per cent. occurred. 

After heating three grams over a blast lamp for 6 minutes, the loss 
was 0.0095 gram or 0.32 per cent. On again heating, the sample lost 
0.0002 or 0.007 per cent. 

Heating in hydrogen was also tried and gave practically the same re- 
sult. The losses from four determinations were 0.31, 0.31, 0.29 and 0.30 
per cent. 

At the time these investigations were undertaken, we supposed the 
idea of heating in nitrogen was original with us. A letter from Mr. 
W. H. Blauvelt, of the Semet Solvay Company, of Syracuse, N. Y., 
however, informed us that the method essentially as worked out by us 
was used in his laboratory and also in various technical and commer- 
cial laboratories in England and in Germany. Hydrogen, answering 
apparently as well as nitrogen, replaced the latter in most of these 
laboratories. 

Samples of coke and anthracite were carefully standardized by heat- 
ing in nitrogen and the volatile combustible matter then determined by 
various methods in common use. 

The method commonly published of heating one gram for 3} minutes 
over a Bunsen burner, and then for the same length of time over a blast 
Jamp, was first investigated. A sample of Pocahontas (West Virginia) 
coke losing, on heating in nitrogen, 0.61, 0.62 aud 0.60 per cent. was 
used in the experiments. 

We noted the following points—different operators get widely vary- 
ing results as these determinations will show : 


Per Cent. of Vola- True Per Cent. of 
tile Combustible Volatile Combus- 


Operator Matter. tible Matter. 
PC ee ti avets des wedeapace sees 3.01 0.61 
rr rir er rere tt errors 2.51 0.61 
EET TT Pence ye Cee Pree 2.36 0.61 
Br Cad vhnaedbicesacdbeuneea vane 2.25 0.61 


This variation is due to the size of the crucible, the tightness of the 
joint between the crucible and its lid, the height at which the crucible 
is placed above the flame and the size of both Bunsen burner and blast 
lamp flames. A large crucible will give a higher result than a small 
one, because the larger the crucible the more air will be present, and 
consequently the more coke will be burned and the greater the loss will 
be on ignition. Below are some results on this. 


Size of the Per cent. Volatile 
Crucible. Combustible Matter. 
PMN EES Ria oe ec elec HeaKeen sowed edaudioeme 1.96 
ee rhc oa ceed bes Reed wees enue aeceate ore 1.90 
uae CS arate of he par eee ieee See rea a 2.10 
MP Meee RR en tears cee Wak pate mand seams wenn 2.21 
MT” WIG eat oa een sis Perakevac datas Seeeeee 2.56 
BR Lee Melee s heed cc ks Ce es Weal eea SaAew 2.58 
Be Sade CAoe ECM ECLS cece peice ne ecawhaac sawn 3.19 
BE ET aa des Ces RCCEN > 1 WEGERE STREETS 3.42 


Since the burning takes place only on the surface of the sample, the 
shape of the crucible would also affect the result. Ina narrow crucible 
the loss due to burning of the carbon would be less than in a wide one. 
In all of the above experiments crucibles of the usual forms were used. 
Of course the fit of the lid makes a great difference. Dr. Porter W. 
Shimer, in order to effect a close joint between the crucible and the 
lid, uses a thin piece of wet asbestos paper. This lessens considerably 
the quantity of carbon burned. 

Ignition over different burners or blast lamps gives varying results. 
A large flame, other things being equal, will burn more carbon thana 


small one. A few results will show the variation one may expect : 
Burner. Blast. Loss on Ignition, 
No. No. Per Cent. 
Bas ASRS RCPS ORES ECAR sce ER ES 1 2.12 
eva Rb dwenains A660 diedseetes 1 2.20 
Pe Ree rw ie Ver sees Oe wae Rae OF 1 2.31 
DP idvienbenids G¥ei sta seeeSeis 1 2.39 
PCa ise Ce eha bs Ma tink Vee 2 2.91 
D Ra Seb RUd oniskSig eats ndedens es 2 2.80 
PD ctkacenls 6 sanpandeusudaendds 2 3.00 
WP veded nwo se en «aac edetwdacn 2 3.11 


The results by this method are not even comparative, because some 








cokes burn more readily than others. A soft coke burns more readily 
than a hard one. A sample of Connellsville coke containing 0.65 per 
cent. of volatile combustible matter, as determined by heating in nitro- 
gen, gave 2.31 per cent. by heating in a covered crucible. Another 
sample of Connellsville coke gave 0 21 per cent. of volatile combustible 
matter on heating in nitrogen, and 2.66 per cent. on heating in the 
same covered crucible, over the same burner and blast lamp, and under 
as nearly the same conditions as it was possible to obtain. In this 
instance a coke containing only one-third as much volatile combustible 
matter as another gave by this method 0.35 per cent. more. 

The fineness to which the sample is reduced and the precentage of 
ash in the coke also probably affect the result. 

As the size of the sample increases, a proportionately smaller loss is 
incurred by burning. There is a limit, however, to which the size of 
the sample may be carried, for, as the sample increases, the time re- 
quired to heat the mass of coke to the proper temperature increases 
also, and a point is reached when the 7-minute heating fails to drive 
off all the volatile combustible matter. Below is a table showing the 
effect of the size of the sample on the result. 


Loss on Heating a Dried msg of the Weight Indicated 
in a Covered Crucible, for Seven Minutes, 





Loss on Heat- 


No. of ing Dried 

the Sam- Sample in One Three Five Ten Fifteen 
ple. Nitrogen. Gram. Grams. Grams. Grams. Grams, 
1. Pocahontas coke..... 1.24 3 01 210 1.61 1.21 0.96 
2. New River coke...... 0.32 1.69 0.93 0.69 0.55 0.47 
3. Connellsville coke.... 0.37 1.49 1.03 0.81 0.52 0.42 
4. By-Product coke..... 0.54 1.61 1.08 0.87 0.60 0.41 
5. Pocahontas coke..... 0.28 1.52 0.90 0.69 0.40 0.38 
6. Piedmont (W. Va.)... 0.31 2.87 2.00 1.31 0.96 0.54 
7. Anthracite coal....... 2.85 5.10 4.19 3.01 1.87 1.03 


The use of a large sample in some cases apparently reaches the same 
result as heating in nitrogen, but even here the result is chance. A 
change of burners or crucible will affect a large sample less than a 
small one, but still quite enough to change the loss considerably. In 
sample No. 8, Connellsville coke, the use of a large sample in the 
determination shown in the table gives nearly the same result as is ob- 
tained by heating in nitrogen. But on taking a sample from the cruci- 
ble and reheating in nitrogen an additional loss of 0.17 per cent., or 
nearly one half of the total volatile matter, was experienced, or, in 
other words, of the 0.42 per cent. of volatile combustible matter found 
by heating a 15-gram sample first for 3}-minutes over a Bunsen burner 
and then for the same length of time over a blast lamp, 0.20 per cent. 
was due to volatile matter expelled and 0.22 per cent. tocarbon burned. 

The Committee on Coal Analysis of the American Chemical Society 
recommend heating the sample of coal over a Bunsen burner for 7 
minutes. For soft coals this heating may be sufficient, but for an- 
thracite or coke the blast must be used in order to drive off all the vol- 
atile combustible matter. The Committee, of course, did not recom- 
mend their method for coke analysis, or at least failed to say so, in their 
preliminary report. 

A sample of coke containing 0.61 per cent. of volatile combustible 
matter was heated for 7 minutes over a Bunsen burner, then cooled and 
weighed. The loss was 0.78 per cent. On heating in nitrogen an ad- 
ditional loss of 0.48 per cent. was experienced. The heating over a 
Bunsen burner in this case was only sufficient to drive off 0.13 per cent. 
of volatile matter. 

A sample of anthracite containing 2.85 per cent. of volatile combus- 
tible matter was heated for 7 minutes over a Bunsen burner and then 
cooled and weighed. The loss was 2.26 per cent. On heating in nitro- 
gen an additional loss of 1.02 per cent. was experienced. The heating 
over a Bunsen burner in this case drove off 1.83 per cent. of volatile 
combustible matter. 

It is regretted that the larger portion of the work involved by this in- 
vestigation had been completed before the preliminary report of the 
Committee on Coal Analysis was published ; consequently the authors 
were not able to apply this method upon as many samples as they would 
have liked. 

If, after heating a sample of coke or anthracite over a blast lamp and 
burner for say 7 minutes and weighing, we again heat over the same 
burners and for the same length of time, the second heating will give 
us an approximation of the amount of carbon burned in the first. If 
the loss, therefore, from the second heating is deducted from that of 
the first the difference will agree fairly close with the loss obtained by 
heating in nitrogen or hydrogen. The results, theoretically, should 
fall a little below the results obtained by the latter method, since the 
volatile matter which is present in the first heating only displaces some 
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of the air, and consequently there will be more oxygen present in the 
crucible during the first heating than during the second, and more car- 
bon will be burned. To offset this, there will be slightly less carbon in 
the crucible upon the second heating, and the coke will be protected 
somewhat by a slight film of ash formed by the burning during the 
first. When the sample is small this does not seem to introduce any 
considerable error, and the results are as apt to be higher as they are to 
be lower than those obtained by heating in nitrogen. Care must be 
taken to have the conditions of the second heating similar to those of 
the first. The same burner and blast lamp must be used ; the position 
of the crucible in the flame and the size of the flames themselves must 
be the sarge for each heating. 

The timing of the heats must be done with the second hand of the 
watch or clock, and the flames must be protected from air currents and 
draughts. To show how closely these blanks agree and the range of 
accuracy of the methods some results follow : 


Three-Gram Samples Heated for 344 Minutes over a Burner 
and then for 3% Minutes over a Blast give Per Cent. Loss. 








Sample No. 1st Heat. 2d Heat. 3d Heat. ‘4th Heat. 
1 201 0.86 0.84 0.88 
2 0.93 0.65 0.61 0.62 
8 0.94 0.51 0.56 0.50 
5 0.90 0.62 0.67 0.66 
6 1.03 0.67 0.66 0.72 
v4 3.47 0.85 0.89 0.83 


By subtracting the second loss from the first we have the results in 


the first column below : 
By Subtracting the Second 


By Heating in Nitrogen, 
Loss from the First. ‘ ‘7 


Sample No. Per Cent. Loss. 


1 1.15 1.24 
9 0.28 0.32 
3 0.43 0.37 
5 0 28 0.28 
' 0.36 0.31 
: 2.62 2.85 


This is the only simple method we have tried which gives results that 
approach anywhere near those obtained by heating in nitrogen and hy- 
drogen. The use of asbestos paper to make a close joint between the 
crucible and its lid is to be recommended where this method is used. 
The writers have tried placing a weighed sample of coke in a crucible 
and covering this with a weighed amount of freshly ignited sand. 
While the blank from burning does not run quite so high, it does not 
seem to be any more constant and the results do not seem to justify the 
extra weighing. It is possible that in a coke laboratory analyzing a 
fairly even product, a constant blank might be found and deduced, 
saving theextra heating and weighing. 

The writers wish to acknowledge the valuable suggestions of Dr. P. 
W. Shimer, of Lafayette College, Easton, Pa.; and to thank for their 
kindness, Mr. W. H. Blauvelt, of the Semet Solvay Company, of Syr- 
acuse, N. Y.; and Mr. G. H. Caperton, of the Fire Creek Coal and 
Coke Company, West Virginia. 








(From Engineering.—Continued from page 10.} 
American Competition.—No. XIV. 
Mes eS 
[By Mr. G. W. Dickte, Manager Union Iron Works, San Francisco. } 


Some time ago I was asked to contribute an article for publication in 
Engineering on American competition and its probable effect on 
English home and foreign markets ; but after a careful study of the 
subject, and taking an inventory of all I could possibly write of what 
might be worth reading in regard thereto, it became evident to me that 
I was not in possession of any new facts, or any theories, in regard to 
the question of the effect that American competition might have on 
British industries, that would benefit the readers of Engineering. I 
was, therefore, obliged to decline. 

On receiving a second request to contribute something on the sub- 
ject, and having read the first of these articles, I thought that, after 
all, there might be something for one to say who considered this ques- 
tion from a distant standpoint ; from that part of America that looks 
out on the Pacific, and that at present is watching for an opening of 
Asiatic markets that will give the Pacific Coast of America a great 
Trans-Pacific commerce. 

Iam somewhat in doubt as to whether there has been as yet any 
serious invasion of either the home or foreign markets that have been 
considered British by American manufactures. There have been times 
when the manufacturer of this country has been unable to sell the 
whole product of his factories at home, and has been forced to take the 





surplus to a foreign market, and there sell it for what it would bring, 
and this usually at a loss to himself ; for as soon as the home demand 
equals his capacity, the foreign trade that he sacrificed so much to ob- 
tain is at once abandoned, and is never thought of again, until another 
surplus of products needs to be disposed of. 

There are, it is true, certain lines of American products that have a 
steady market in Britain as well as in Continental countries. Thus, in 
engineering works there are special American tools, invented and 
perfected in this country, that are preferred to tools made elsewhere for 
the same purposes. 

In the smaller class of machine tools, American makers have for 
many years been far in advance of British makers, both in design and 
diversity of function. This, I think, is conceded by British tcol 
makers. Butin very heavy machine tools for shaping large masses 
of steel, either into rough or accurate finished forms, the British tool 
maker is yet ahead of those in this country. 

In the case of machine tools, price does not, as a rule, secure the 
sale ; but adaptability to the work in hand, and quantity of accurate 
work turned out, with the least cost for operating. In these qualities 
the small American tools excel. 

In large tools for heavy work having great rigidity, with large sur- 
faces of great accuracy, producing large pieces finished true to form, 
the British tool maker still commands the best markets in the world 
for such types. 

In steam engines of the highest class, and of the stationary type, 
some American forms, such as the Corliss engine in its varied applica- 
tions, has established itself wherever steam is used economically ; and 
some American builders have, from time to time, been able to export 
and install in British cities, in the very midst of famous engine builders, 
examples of American skill in engine building. But I doubt very 
much if this could be taken as an evidence that a high-class steam 
engine can be built more cheaply in America than in Great Britain. 
As has been pointed out in the fourth of these articles, the American 
excels in the manufacturing instinct ; he manufactures in engineering, 
which the British engineer seldom does. 

The American engine builder will adopt a certain type of engine, 
concentrate his own skill and that of his works on perfecting that type, 
and put it on the market, not a crude machine for other builders to 
improve upon, but as perfect as his skill can make it, rigidly tested, 
not only for economy, but also for durability, uniformity, speed, and 
other functions, combined with simplicity and attractive design. 

This is at once the reason of the ability of the American manufac- 
turer of machinery to compete with the British maker of machines, 
and also the reason why, in the production of original designs for 
special purposes, the British builder can more than hold his own 
against the American. 

A good deal has been written in regard to the superiority of Ameri- 
can workmen ; but I think more is due to the manufacturing system 
than to the superiority of the workmen in this country. In fact, I be- 
lieve the system of production in the United States aims at dispensing, 
as far as possible, with the necessity of skilled workmen. Every year 
we are finding it more and more difficult to obtain skilled workmen 
that can do general work in an engineering establishment; and in 
such branches of engineering as shipbuilding, and marine engine 
building, good workmen are harder to get here than they are in Great 
Britain. In fact, the majority of those employed in the shipbuilding 
trades in this country come from the British yards, and they can do no 
more here than they did at home. 

We shipbuilders on the Pacific coast think that, given a free hand in 
design, we could produce ships as cheaply as those built in British 
yards ; but if we build the ships as they do there, and pay more for 
material and more for labor than they do, our ships will cost more in 
proportion; where work—riveting, for instance—is done by piece, we 
cannot get men to do it at English prices. We are paying $4 per hun- 
dred for rivets that are driven in England for $237. We are driving 
rivets by pneumatic riveters at half the price for labor as for those 
driven by hand, but the British shipyards are now, or will very soon 
be, doing likewise. 

In this business of shipbuilding, the American idea of manufactur- 
ing cannot be carried out to the extent that it is in other industries, un- 
less some combination of building and owning were made possible, 
that would admit of a given number of types of vessels being designed 
to meet the varied needs of commerce, and then manufacturing them 
as required. This might help in the production of ships at a less cost 
than now; bvt with the large proportion of labor, skilled and un- 
skilled, required in the building of ships, and its efficiency being prac- 





tically the same in any two countries, the country that gets its labor 
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cheapest will build its ships cheapest, unless there is some other factor | Apparatus for the Analysis of Illuminating and Fuel 


in production that balances the effect of wages. 

Material is a large item in the building of ships and marine engines, 
and that is, perhaps, the most difficult quantity that the American ship- 
builder has to deal with ; and I doubt whether any prominent ship. 
building industry, of such magnitude as would be seriously felt by the 
British shipbuilder, can be established in this country, until the vast 
fluctuations that take place in the prices of materials cease to exist. 

In the first of these articles on American competition, the author, 
Colonel E. A. Stevens, refers to what the shipbuilder can count on in 
regard to steel material. He says, an ironmaster knuwn the world 
over, and thoroughly acquainted with American and English labor, 
lately remarked, in speaking of the prospect of successful American 
competition in shipbuilding: ‘‘I will contract to put down all the steel 
needed in an Atlantic coast shipyard at lower prices than it can be had 
in any British shipyard. If, with this advantage, and with American 
labor, you cannot beat the English shipbuilders, it will only be because 
you are not man enough to handle such an undertaking. It only 
needs the right man, and there are plenty of them in this coun- 
try.” 

This sounded very well, and at the time it was said appeared to be 
true. The same ironmaster was then actually exporting steel material 
for shipbuilding, and selling it to British shipbuilders below the prices 
ruling in their own country. But what is the condition in regard to 
price of ship plates to day? This ironmaster who was ready but a few 
months ago, to deliver material to shipyards in this country at a price 
below that paid for like material in British yards, is asking to day for 
steel ship plates $69.66 per ton, the English price being $38.75. 

As a proof that American steelmakers are not seeking foreign 
markets, we have only to note that these markets have no influence 
whatever on steel prices in this country. While the English price for 
steel ship plates advanced 124 per cent. the American price for the 
same material advanced 120 per cent. 

Any competition in shipbuilding that may arise between America 
and England will likely be the result of legislation in this country, to 
make it possible for an American shipowner to pay a higher price for 
his ship, and yet complete with the British shipowners. 

The magnitude of the home market for all the products of industry 
in the United States will for many years prevent foreign markets influ- 
encing the price of materials that enter into the manufacture of arti 
cles that are made here for export, rendering competition possible only 
during a depressed condition of the home market. A high protective 
tariff fosters this condition, and will always make it uncertain how far 
it is possible to compete in foreign markets with those products where 
the cost of the materials is subject to great fluctuations, as compared 
with the material used by those with whom we compete. 

Competition between the different sections of the United States is 
quite as complicated a question as between the United States and Great 
Britain. The vast extent of country between the two seaboards, the 
great distance of the western edge from the steel producing section, the 
difference in wages of from 30 to 40 per cent. between the Atlantic and 
Pacific coasts, makes the question of being able to compete with the 
East a problem of far more interest to us in California, than any dream 
we might at times have of competition with England in our line of bus- 
iness. 

There will be certain kinds of work in which this country will excel 
other countries, and these products will command attention and sale in 
the markets of the world, and the number of these products and their 
volume will increase as their merits become better and more widely 
known. But I hardly think that English industries will suffer there- 
by ; in fact, they will be stimulated. There are more British manufac- 
turers to be met with now in this country than ever before, studying 
our methods, and eager to adopt anything that promises better results 
than they now obtain, and this intercourse will lead to improvement 
both here and there. 

Several years ago British shipbuilders never thought of visiting the 
United States to learn anything in shipyard practice. But they come 
now to see us and what we are doing, even as far as the Pacific Coast. 
We are glad to meet them, and never fail to profit, if possible, by such 
visits, while there is no doubt that they also learn from us, 

The competition so far, in my business of building ships, has been in 
skill rather than in price. It may be a long time before we can under- 
bid the British shipbuilder ; but for those that can afford our price, we 


can at least equal his best production in quality ; and on these terms I | 


hope the British shipyards may have all they can do, and that one par- 
ticular yard on the far-off shore of the Pacific may never need to un- 
derbid them for a contract. 








Gases. 


i — 
By Mr. Grorae E. Tuomas, in Jour. Am. Chem. Soc. 


There are many difficulties in the manipulation of the various forms 
of apparatus now employed for the analysis of illuminating and fuel 
gases. Much danger of loss is incurred in some methods of procedure 
incident to the repeated connecting and disconnecting of apparatus, 
while the size of others renders them inapplicable for easy transporta- 
lion; also the necessity of frequent cleansing in some forms and the 
fragility of the material due to peculiarities of construction offer many 
obstacles in this line of chemical analysis. With these objectionable 
features in mind and with the desire to construct a piece of apparatus 
compact and efficient for technical work, the production of the form 
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represented by figure 1 was undertaken, believing that there would be 
a demand for it. 

The apparatus here described consists of a burette and leveling tube 
joined by rubber and capillary glass tubing with bottles, each of which 
is provided with a funnel. The dimensions are 16 inches long by 15 
inches high. The burette is graduated to 100 cc., 40 in whole dimen- 
sions, represented by the bulb 3, and the remainder in fifths of the 
same and is supplied with platinum terminals 4 and 5, about one-half 
inch from the top; it is connected with the leveling tube 7 by rubber 
tubjng and is filled with water acidulated with sulphuric acid to de- 
crease the solubility of the carbon dioxide in the water. The burette is 
joined to the absorbing bottleg.15, 16, and 17 and the storing bottle 18 
by the capillary tube e and the capillary T tubes 11, 12, 13, and 14 
having stop cocks 19, 20, 21, and 22 connected by rubber tubing; 14 is 
provided with a plug 34. The funnel tube of each bottle serves for the 
exit of liquid from below. Tubes 23, 24, and 25 are supplied with 
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stop-cocks b, c, and d, none being required on the last tube, as bottle 
18 is used only for storing. Bottle 15 is filled with a solution of caustic 
potash; larger surface to increase the absorption is obtained by the use 
of glass tubes. Bottle 16 contains water saturated with bromine, 
while 17 holds the phosphorus covered with water, being protected 
from the action of the light by a black cloth. Bottle 18 is filled with 
water, as it is only used for storing gas. 

Before beginning the analysis stopcocks b, c and d are opened. Upon 
opening the 3-way cock a, and raising the leveling tube 7, the burette 
is filled with water, also the capillary tube 10, which, after closing a, 
is connected with the gas supply. By lowering 7 and again opening a, 
gas is drawn into the burette ; 100 cc. are measured after allowing the 
sides of the burette to drain. Communication is now opened between 
the burette and bottle 15, by means of stopcocks a and 19; raising 7 
forces the gas through the capillary tubing into 15. This operation is 
repeated three times, always allowing the water in the burette just to 
enter the capillary system finally bringing the solution to the mark ; 
19 is now closed, and the water in the burette and tube 7 is brought to 
the same level before closing a. After draining, the loss in volume is 
observed. The same process is carried out substantially as described 
for the absorption of the illuminants and oxygen by bromine and phos 
phorus in bottles 16 and 17 respectively, precaution being taken to com- 
pletely absorb the bromine vapors in the gas after the elimination of 
the illuminants, by potassium hydroxide in bottle 15 and allowing the 
fumes to almost disappear after the absorptian of the oxygen before re- 
turning the gas to the burette. Thus the carbon dioxide illuminants 
and oxygen are determined, after which the remainder of the gas is 
stored in bottle 18 prior to exploding portions with air, or air and oxy- 
gen. These direct absorptions are followed by the introduction of about 
80 cc. of air into the burette through the tube 10. This is collected before 
the gas because of the coarser graduation in the bulb, very accurate 
measurement being required in this operation. By opening a and 
stopcock 22 and lowering 7, about 15 cc. of gas are drawn into the bur 
ette. Now 22 is closed and 21 opened, thereby filling the capillary tub- 
ing to 8 with water from 17 to insure an accurate determination. Now 

_closea. After draining, make a reading of the volume, and after open- 
ing communication at a and 19 pass the gas and air into 15 to obtain a 
thorough mixing, after which it is returned to the burette, the solution 
being brought to the mark ; 19 is closed and the tubing filled as before 
with water from 17. Close a and lower 7 to reduce the pressure. 
Clamp or preferably bend the rubber tubing and introduce into aslit in 
the side of the frame, thereby obtaining a perfect water seal, allowing 
no opportunities for loss when the mixture of gas and air is exploded. 

Contact is now made between the platinum terminals and an induc- 
tion coil attached to a battery, a spark produced therefrom igniting the 
the mixture. A flame is seen suddenly to run down the burette, the 
explosion being very mild, due to the peculiarity in construction of 
the burette, carbon dioxide and water being the products of combustion. 
The gas is now allowed to assume the temperature of the room after 
the pressure on the tube is released. The contraction is observed, also 
the amount of carbon dioxide produced by absorption in 15, and the 
excess of oxygen in 17, the same precautions as to filling the system 
with water after each determination being strictly adhered to, together 
with the suggestion that the last time the gas is passed into 17 for the 
separation of the oxygen, that water from the burette be forced through 
the capillary system into 17 to insure complete absorption. 

From the data thus obtained, it is possible to calculate the amount of 
hydrogen, carbon monoxide, and methane by following the well-known 
formulas in Sutton’s ‘‘Volumetric Analysis :” 


(1) 


C=1}x%+4y+22 x=A—D C=Contraction 





3A—2C+D A=a—n= 
A=ax+y+z =—__— 
y y 3 Vol. of gas—n 
Dupes eal — 3A + 2D y=Carbon monoxide 
3 z= Methane 
«=Hydrogen 
D=Carbon dioxide 
n= Nitrogen 
(2) 
B=30+4y+2z B=Oxygen consumed 
«2«=A—D A=a—n= Volume of gas—n 
3D—2B+A = 
—— Nitrogen 
2B—A 
2=-—— D=Carbon dioxide 
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As the excess of oxygen after the combustion is absorbed by phos- 
phorus in bottle 17 an explosion with hydrogen is avoided. What re- 
mains after this process is completed is the nitrogen in the air plus the 
nitrogen in the gas ; a direct determination of the latter is thus made 
possible. 

If it should be desired to employ this apparatus for fuel gas analysis, 
bottles 17 and 18 can be filled with a cuprous chloride solution, using a 
layer of petroleum in the funnels to prevent the air having an oxidiz- 
ing action upon the copper solutions. By the use of two solutions a 
more accurate determination is made, as it is well known that one 
cuprous chloride solution repeatedly used is not a satisfactory regent 
for the absorption of carbon monoxide. It has been found that a lubri- 
cant is absolutely essential for success with this as with similar forms 
of apparatus. A uniform temperature should be maintained in the 
laboratory as the burette is not water-jacketed. The apparatus ce- 
scribed appears to have many advantageous features beside its compact- 
ness, which is certainly desirable, for ample space is allowed above the 
funnels for an induction coil and small battery, making the complete 
outfit to go in a case 16 by 17 inches. The T-tubes being separate and 
36 having a plug, 34 affords opportunity for rapid and easy cleansing 
of the capillary system. After the gas is once collected, there is no 
possibility of loss as it remains in the apparatus until the analysis is 
complete, and, if necessary, several confirmatory explosions are made. 
All the parts are readily disconnected and sections when broken can 
be easily replaced. With the exception of 17, disconnection is only 
required in case of accident, as the other bottles may be replenished by 
forcing the liquids into the funnels, siphoning off and fresh solutions 
added. Direct explosion in the measuring burette is an advantage as 
it eliminates the necessity of an extra bottle for that purpose. Less 
than an hour is required for the completion of an analysis by this 
method and the results obtained have been eminently satisfactory. 








The Location of Pipe Obstructions by Sound. 
cacti 

Engineering Record says that the pneumatic despatch tube for the 
delivery of mail between the main Philadelphia post office and a 
branch office at Chestnut and Third Streets is a cast iron pipe, about 6- 
inches in diameter and 3,000 feet long. This pipe is buried below the 
surface of the street, and in it small cylindrical carriers, 6-inches in 
diameter, are propelled from end to end by air pressure. At one time 
acarrier became lodged at some unknown point in the tube, and to 
remove the obstruction it was desirable to locate its position as closely 
as possible before digging down to the pipe This was satisfactorily 
accomplished by firing a pistol at one end of the tube; its report was 
echoed from the obstruction and indicated its position by the time re- 
quired for the transmission of the sound. The methods employed are 
of interest as a practical application of scientific principles which may 
be found useful for use in inaccessible pipes or conduits of other 
systems. 

The pistol was fired in a hole in the side of the pneumatic tube near 
the end, which was capped and had a rubber hose connection to the 
recording apparatus. The end of the rubber hose terminated in a 
chamber closed by a diaphragm about 5 inches in diameter, which had 
a stylus attached to it. A cock in the middle of the rubber hose was 
partly closed to reduce the force of the explosion on the diaphragm, 
and the pistol was fired. The sound wave immediately produced a 
movement of the diaphragm, causing the stylus to make a mark on the 
record diagram. ‘The hose cock was then fully opened, and when the 
sound wave had traveled to the obstruction and been reflected back, it 
again moved the diaphragm and caused the stylus to make a second 
mark on the diagram. The lapse of time had been automatically re- 
corded on the same diagram, so to determine the distance it was only 
necessary to note the exact interval of time between the direct and 
reflected reprr's. divide it by two and multiply the quotient by the 
velocity of sound under the existing conditions. 

A drum was improvised from an ordinary 12 inch iron belt pulley 
with a 6 inch face, which was mounted on a horizontal threaded shaft 
whose bearings were tapped to correspond, so that when it was revolved 
it received a longitudinal motion and a fixed point would trace a spiral 
line on its smoked surface. A clock pendulum was made to swing 
through mercury and close an electric circuit every second, which 
caused an electromagnet to make a mark on the drum with a stylus. A 
tuning fork was set just above the drum, with a vertical horse hair ce- 
mented to one of its prongs in such a manner that it just touched the 
cylindrical surface. The pendulum was set in motion, the tuning fork 
was sounded, and the drum was revolved by a hand crank. The pen- 
dulum stylus traced on the drum a spiral line in which a right angled 
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Apparatus for Locating Pipe Obstructions. 


offset, parallel to the axis, was made every second by the action of the 
electromagnet. The tuning fork traced a zigzag line, which was de- 
scribed about a spiral parallel and adjacent to that of the pendulum 
record, and practically divided each unit of the latter into 1.024 parts, 
two for each complete vibration of the fork. The marks made by the 
diaphragm stylus parallel to the axis of the cylinder intersected the 
record diagram so that it was only necessary to count the full second 
marks included, and the tuning fork vibrations for the fractions of a 
second at each end, to determine the exact time between the firing of 
the pistol and the arrival of its echo. 

Five observations were made with a maximum variation of only 
0.0003 of a second, and their mean was 2.793 seconds. It was 
assumed that the temperature of air in the tube was 39° and the cor 
responding velocity of the sound was calculated to be 1,101 feet per 
second. Consequently the total distance traveled by the reflected 
wave was 3,075 feet and the obstruction was 1,537 feet from the instru- 
ment. Excavations were made at this place and the carrier was found 
nearly at the calculated point. 

A great advantage of this method is that it can be made to give 
accurate results with simple apparatus easily fitted up from common 
instruments, and that its precision is independent of the speed or even 
of the regularity of the rotation of the drum, the register being made 
automatically and with constant standards which can be tested or 
verified at any time before or after the experiment. The apparatus 
was devised and the measurements made with it by Mr. B. C. Batch- 
eller, the engineer of the Batcheller Pneumatic Tube Company, who 
has since constructed a complete instrument on the same principle, in 
which the different parts are mounted adjustably on an iron frame 
with screw bearings for the drum shaft and a sliding bed on which the 


tuning fork and electromagnet can be clamped in any position. The 
vertical adjustment of the fork and needle is provided for by set 
screws. The sound receiving diaphragm and stylus lever are mounted 
on the back bed. Mr. Batcheller states that the limits of distance 
within which this method is practicable have not yet been established, 
but the sound waves from a pistol shot will vibrate a sensitive dia- 
phragm atdistances of 13,635, 37.500, and 65.129 feet respectively when 
transmitted through tubes of 0.7, 11.8 and 43.3 inches diameter. 








Electrical Development as Portrayed in the National 
Museum. 
scenic tac 
By Mr. A. F. TENNILLE, in Electricity. 

To a lover of technique in general and of electrical avpliances in par 
ticular it would be hard to find a more congenial spot than the National 
Museum at Washington, D. C., in which to spend a pleasant afternoon. 
Not only would he call to mind the names that have aided in bringing 
electricity up to its present high state of development, but he would 
find spread out before his inquiring gaze models dating from the first 
crude conceptions of a dawning innovation down to the varied adapta- 
tion of to day, and yet he would be tempted to turn away dissatisfied 
and feel that this was only the beginning of greater things yet to come. 

From the first inception of the Museum much attention has been 
given to electricity ; a magnetic telegraph is mentioned as far back as 
1848; in 1853 an electro-magnetic observatory was authorized to be 
erected on the Smithsonian grounds, by the Board of Regents, and was 
carried on until 1860 when it was discontinued and the instruments 
taken to Fort Taylor, Key West. During its earlier history astro- 





nomical work was carried on under the auspices of the Museum, and 
in 1873 the ocean cable and inland telegrap) companies extended to it 
the privilege of free transmission of messages over their wires for all 
astronomical work connected with this branch. Early in December, 
1873, that was also transferred, the Signal Office of the War Depart. 
ment being its later home. The present building is equipped with tele 
phone aud electric lighting apparatus. So much for the building with 
which every Washington visitor is familiar ; with the electrical display 
contained within its walls, however, it is safe tosay that very few people 
are at all familiar. 

The electrica! division is under the general charge of J. E. Watkins, 
curator, and under the more particular charge of Mr. George C. May- 
nard, as custodian of the electrical collections, and to whom much that 
is of interest in the present article is largely due. The prospects for 
building up an interesting series of historical electrical apparatus are 
claimed by the Museum authorities to be very gratifying, and substan- 
tial progress in that direction has already been made. Exhibits are 
made of electrical engineering, including telegraph systems and appa- 
ratus, telephone systems, lighting, heating and other apparatus, to 
gether with motors, stationary and for traction purposes. The elec- 
trical collections have recently been increased by specimens connected 
with Prof. Henry's discoveries in electro-magnetism, and by some in- 
struments that had heretofore been in the Smithsonian Institute. 

The number of electrical exhibits at the present time is about 400 and 
more are constantly being added. At the close of the Atlanta Exposi- 
tion two new cases were erected in the east hall of the building in 
which were deposited the collection relating to electrical industries. 

In giving the following brief outline of the exhibits many names 
and events almost forgotten will be brought to mind, each replete with 
interesting associations. As far as practicable exhibits have been 
arranged as are the chapters of a book, so that they follow the natural 
law of succession. Examples are shown of lighting arrangements ex- 
tending from the old stone oil lamp of the Indian and Eskimo to the 
candlesticks, lamps and lanterns of our grandfathers, down to and in- 
cluding the introduction and progression of electric lighting, which is 
shown in acomplete exhibit of incandescent globes, extending from 
1860 to the very latest models In the exhibit are two original in- 
candescent lamps made and used by Farmer in his experimental work 
in Newport, R I., one of which stands abort 10 inches high on an 
ebony base. The lamps range in size from 100 c.p., to the smallest 
commercial sizes ; and in this collection is one of the earliest tin shades 
in connection with a cumbersome lamp, socket, and fixtures that the 
electrician of today would be tempted to throw out on the dump; 
another item in this case is two plugs that were put into the lighting 
system in 1881; prior to that date no safety plugs were used on any 
branch lines to lamps, the practice being that of soldering a small sec- 
tion of lead wire into the trunk lines. Several Hinds curiosities are 
also to be seen in this case, among them is a photograph of an Edison 
Z dynamo, made in 1881, and used by Hinds, Ketches & Co., at their 
establishment, 449 Water street, New York ; another item is the original 
switch key with which the current was turned on the lamps in Hinds’ 
factory, on the evening of January 15, 1881; and another brought into 
service with the second dynafffo introduced by them in November of 
the same year; the original resistance coil attached to the first dynamo 
used in the Hinds’ factory is shown, this was used for a short time but 
was soon replaced by an adjustable resistance box. 
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The General Electric Company is represented in the same case by a 
series of porcelain bases and of insulated wire to carry heavy currents. 
An original trolley wheel used in connection with Stephen D. Field’s 
experimental electric railway in 1881, and a complete Edison phono- 
graph of the spectacle type, in all its beauty and completeness, tend to 
add attraction to the display. 

Prof. Joseph Henry, of whom mention has already been made, 
was Secretary of the Smithsonian Institute from 1846 to 1864, and dur 
ing that time he made many valuable experiments. ‘‘ Despise not the 
day of small things” might be aptly quoted in this connection, when 
you look at the very magnificent factor to the practical development 
brought about by Henry, this factor being a time worn book, entitled 
‘* Lectures of Experimental Philosphy, Astronomy, and Chemistry by 
G. Gregory,” in two volumes, published in 1808 ; the first volume only 
is shown, but it is accompanied by an autograph letter in which Henry 
states that this book, which he read for the first time when he was six- 
teen years of age, was the first scientific book he had ever read ; and to 
the influence of which he owned all of his later inventions. As if to 
show a peculiar sequence of cause and effect, in juxtaposition to this 
little volume are placed some of the magnificent medals of which he 
was the recipient, including one from King Carl of Sweden, accom- 
panied by an autograph letter setting forth in a few well chosen words 
his acknowledgment of what the world and Sweden owned by Henry. 

In view of the fact that so much controversy has arisen during the 
past few months as to the originality, patentability, and other features 
of wireless telegraphy as set forth by Marconi, the United States Gov- 
ernment, and others, it may not be without interest to state that as 
long ago as 1842 Henry had actually demonstrated the practicability of 
such an idea, in witness of which can be seen the three original induc- 
tion coils by means of which the experiments were carried on in his 
home at Princeton. These experiments were not made to demonstrate 
a commercial but a philosophical conclusion. The induction theory 
was, that if two wires run parallel to each other and unconnected, the 
one cannot be charged by electricity without the other becoming 
similarly charged. Prof. Henry argued that this could be done at long 
range, so gradually lengthening the distance of the disks he increased 
the range inch by inch, foot by foot, floor by floor, until finally the 
upper disk was in the third story and the lower one in the basement of 
his home, and the induction was still perfect. The disks were covered 
with tinfoil; the upper one was charged by a machine, and the lower 
one was arranged so as to prevent the electricity from escaping to the 
ground. If, when in this condition a knuckle was held near the lower 
disk, and the upper one was charged by a spark received on a ball 
attached to the end of a wire connected with the earth, a spark was 
seen to pass between the knuckle and ihe lower disk. 

Henry carried on experiments from 1829 to 1842 for the purpose of 
fully investigating the laws of electro-magnetism. 

_ In the same case with the disks above mentioned is the second of two 

large electro-magnets devised and constructed by Henry and made in 
Albany, N. Y., in 1831, for use in the laboratory of Yale University. 
It remained there until 1893, when it was presented to the National 
Museum. It will suspend a weight of 2,000 pounds or more. The 
magnet itself, exclusive of the copper wire surrounding it, weighs 59} 
pounds, and was constructed from a bar of Swedish iron 3 inches 
square and 30 inches long. The perpendicular height of the horseshoe 
is 11} inches; round distance from one pole to the other 29,°, inches; 
inside distance from pole to pole 34 inches. The armature or lifter 
was formed from the same bar of iron, is 3 inches square and 94 inches 
long, and weighs 23 pounds. The magnet is suspended by means of a 
piece of round iron attached to the cross beam of its framework, with 
an eye in itsend. The magnet is wound with twenty-six strands of 
copper wire, covered with cotton thread 31 feet long. Eighteen inches 
were left projecting at each end, so that only about 18 feet actually 
surrounded the iron. The aggregate length of the coils is 728 feet, and 
it was so wrapped that there were three thicknesses in the center, in- 
creasing to six or eight on the ends. 

A curious item of the Henry collection is a portable electrical appar- 
atus small enough to be contained in a case resembling a gentleman’s 
pocket cigar case, which was used by the so-called spiritual mediums to 
produce spirit rappings, and which wasdetected by Prof. Henry. A rude 
model of an apparatus constructed in 1831 to demonstrate electro-mag- 
netism, and a more advanced instrument used for the same purpose 
during his connection with the Smithsonian Museum, are some of the 
items which go to make up this interesting collection. 

Another curious relic is a contrivance about 2 feet square, containing 
an iron diaphragm ,', inch in thickness, weighing 25 pounds, and en 


Graham Bell in his earlier telephone experiments, and a note attached 

to the model says that it was ‘‘a good, practicable telephonic transmit- 

ter.””’ 

In with the bell collection of telephonic apparatus is a Reis telephone 

transmitter, invented by Philip Reis, of Frankfort, Germany, in 1860. 

Another curiosity of this collection are three telephones, in beautifully 

carved ivory cases, although they are becoming discolored by time, 

having been made for the use of Queen Victoria, when the telephone 

was first introduced into England. A further survey of the multi- 

tudinous Bell items discloses the first induction balance made by him, 

another made by him and used on July 26, 1882, to find the bullet in 

the body of the late President Garfield, and a second and more power- 

ful one used for the same purpose on August 1, 1881; inductor bal- 

ances introduced during that year in various hospitals in tne United 

States, England and France for similar purposes; a telephonic probe 
invented in the same year ; an inductor balance audiometer for making 
tests in aural difficulties, and exhibited at the Royal Commission, Lon- 
don, England, June 26, 1888. 

A number of exhibits appear showing different instruments invented 
by Bell in the endeavor to perfect photophones; the first model made 
in 1879, and another in 1880. By means of this instrument it was in- 
tended to reproduce sound or articulate speech by a beam of light, and 
with the instrument made in 1880, together with a selenium receiver, 
also on exhibition, articulate speech was transmitted by means of a 
beam of light a distance of 213 meters from the Franklin School to 
Prof. Bell’s residence at 1325 L street, in Washington. 

Not the least interesting of this collection are the Morse models and 
included in it are two models, one original and one duplicate and half- 
size, of the first electro magnetic telegraph instrument used by Morse. 
In its construction he employed an old picture frame which he fastened 
to a table ; the paper was carried forward by means of clock wheels 
connected together with a small chain. This was made in 1837. 

The lead type used by him in his first telegraphic apparatus for open- 
ing and closing the circuit mechanically is also displayed. There is a 
curious telegraphic register said to have been made and used by Morse 
on a private line in 1837, for the purpose of keeping up communication 
with the Rev. Henry Schief, of Baltimore ; a register used in Toledo in 
1850, another made for him by Knox & Shain in 1857 ; and thus down 
through the long list to that most perfect of instruments used in New 
York city, in May, 1896, at the Electrical Exposition, upon which 
Chauncey M. Depew’s famous message was sent around the world. 

A drawing in a well-preserved pocket sketch book shows Morse’s first 
conception of the electro-magnetic telegraphic instrument. Original 
instruments are shown used by him in 1843, 1844 and 1845. A piece of 
an original telegraph wire that connected Washington with Baltimore 
in 1844; a pocket telegraph instrument introduced in 1860 and much 
used at that time ; a galvanometer brought by Morse from London and 
presented by him to H. A. Reed, an operator at Poughkeepsie, N. Y., 
and used in testing telegraphic lines in 1865, are other interesting items 
of this exhibit ; in addition to which appear models of an original 
Morse telegraph key in use from 1843 to 1891; a Morse telegraphic 
sounder made by J. J. Clarke, of Philadelphia, in 1856 ; telegraphic 
relays from 1860 to 1891, and an original experimental telegraphic 
apparatus. 

An interesting addition to the collection is that made by the Coe 
Brass Manufacturing Company, including a one-arc electric lighting 
machine, known as the Wallace-Farmer machine, and made by 
William Wallace in 1876 and exhibited at the Centennial in that year; 
what is supposed to be the first gramme armature wound electric light 
machine in this country, manufactured by Wallace in 1873, and which 
is generally conceded to be the first machine ever run on that prin- 
ciple. It was the first dynamo constructed and operated practically in 
the United States, and was exhibited at the Franklin Institute Fair in 
1874. Another item of this exhibit is the first electric plating machine, 
made by William Wallace in 1875; it combined a Wallace field with 
a Farmer armature; this also was exhibited at the Centennial. The 
last important item of this exhibit is the electric light machine manu- 
factured by Wallace in 1875. It furnished the current for the arc 
lights in the Machinery Hall during the entire time of the Centen- 
nial. 

The Moses G. Farmer collection consists of more than fifty models. 
One of these is an electric motor and car made by Mr. Farmer in 1847, 
and used by him when lecturing upon electricity; it moved on rails 
placed around the inside of the lecture hall; had two cushioned seats, 
in which he used to place his children during practical demonstrations 
of its abilities. The electrical apparatus consisted of a circuit on which 





cased in a wooden box border 3 inches wide, used by Prof. Alexander 


were placed 24 armatures, all of which were charged from 6 field mag- 
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s; the battery was connected up on the left side. Car and motor 
w re each about 6 feet long. 

several models of Wallace arc lamps are shown; transmitters for 
ue in submarine telegraphy; keyboards for testing and firing tor- 
» loes, used in the United States Navy in 1870; a model of a storage 
bttery plant, devised and made by Farmer; incandescent lighting; 


d to show that there was a practical as well as an inventive side to 
. nature (a combination not always apparent), we have only to look 
a meat broiler operated by electricity, made and used by him prior 
to 1850. 

‘he Cyrus W. Field collections are very complete, and this fact is 
gely due to a number of different objects presented to the Museum 

Mrs. Isabella Field Judson, including items connected with the 
rious Atlantic cable ventures, together with autographic charts and 
ords of his first cable enterprises. Included in this collection is a 
ry handsome sub-collection of submarine telegraph cables, manu- 
‘tured by Glass, Elliot & Co., of London, England, between the 
‘ars Of 1854 and 1863, including end samples of each cable, together 
ith the names of the countries for whom they were made, and the 
date of their manufacture. This collection was a present from the 
Field. There is a piece of the first trans 
Atlantic cable connecting Ireland with Newfoundland laid in 1857: 
the sample is taken from the land end in Newfoundland, and al! 
messages sent over that route were received through its medium. 

A section of telephone cable composed of 241 copper wires, No. 19 B. 
& 5. gauge, insulated with paper, and arranged in pairs for metallic 
circuits. A piece of the deep sea portion of the first Atlantic cable. 
Another object of interest is the original signal buoy used in connec- 
tion with the first electric fire alarm system installed in Boston, on 
April 28, 1852, the first alarm was sent in the following day. A speci- 
men of the submarine cable of 1866, manufactured by W. T. Henley, 
of London, intended for use in the Behring Sea portion of the Russo 
American telegraphic lines, which were commenced but abandoned 
upon the successful laying of the Atlantic cable in that year, and never 
since that time attempted. Specimens of the Atlantic cables of 1858. 
1865, and 1866; a model of the grapnel and a piece of the orginal 
grapnel rope used in the recovery of the Atlantic cable in 1865. 

Among the other scattered items of interest must not be overlooked 
an automatic telegraph repeater, made by Milliken and first used in 
Portland, Me., in 1862 in connection with the lines of the American 
Telegraphic Company, running between Boston, Mass., and Calais, 
Me. 

The exhibit of insulators contains those of Brooks, Wade and House, 
There is a series of 7 sections of the Atlantic telegraph cable, from the 
deep sea to the shore end ; also a model of a Davenport electric motor 
and railway made in 1887. 

An item of more than passing interest is the first electric welding ma 
chine ever used, invented and brought into operation by Prof. Elihu 
Thomson, in connection with the first trials of his electric welding 
process in 1886. His discoveries with this model form the basis of the 
electrical welding industry of to-day. 

The first regulator used in connection with Thomson-Houston are 
light dynamos is there, also the first are light dynamo equipped with 
spherical armature, made by Prof, Thomson in 1879. 

Contributions to the electrical part of the Museum have been re- 
ceived from the Western Union Telegraph Company, the Telegraphic 
Historical Society and others, one of which is an electric motor that 
was operated by a current generated at Niagara Falls and transmitted 
to New York City over the commercial wires of the Western Union. 
Many men have helped, both by information and research, among 
them being Gen. Thos. T. Eckert, president of the Western Union 
Telegraph Company, Messrs. C. A. Tinker and A. S. Brown of the 
same company, Edward L. Morse, Dr. Henry M. Field, F. ©. Martin 
and 8. H. Kauffmann. 

It is the intention, as soon as practicable, to inaugurate a more per 
fect classification and arrangement of the collection, and to add the 
gradual establishment of a complete collection of historical apparatus 
siowing the development of the art of generating electricity and its ap- 
lication to the various sciences and industrial purposes, and the 


‘eparation of a series of models of epoch making apparatus, illus- 

ating the more important discoveries in electrical science, commenc- 

me the voltaic pile and continuing down to the intensity magnet 
enry. 
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WE understand that the New England Gas and Coke Company has 
inmenced to sypply gas to the Dorchester and Charlestown Gas Com- 
} ages, 


1 an old dynamo devised by Farmer and used by him at Newport... 
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Storage Batteries and Isolated Plants. 
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[By Mr. Aton D. Apams, in Electrical World | 


The Electrician, of London, dated Oct. 20, 1899, contains an editorial 
from which the following is a quotation: “If, taking account of 
interest, depreciation and cost of attendance on a storage battery, it is 
economical to level a consumer’s load by this means, the same would 
apply to the station itself.” The editorial then goes on to state ‘‘ that 
it does not pay a public supply station to include in its equipment a 
storage battery large enough to level the highest peaks of the load 
curve.’ This matter was written in criticism of an article by the 
present writer in Cassier’s Magazine for October, 1899. 

The article in question was intended to show that with very low rates 
for central-station service, at certain hours of the day, when the public 
demand is least, it may be more to the advantage of a consumer to put 
in a storage battery and charge with the cheap central-station supply, 
than to put in engines, boilers and dynamos for an isolated plant. One 
conclusion reached was that where exhaust steam cannot be used for 
heating, the low rates made by some stations for supply, taken at 
certain times of day, make the battery more desirable for a consumer 
than a complete generating equipment. 

Whatever may be the exact meaning of the words quoted from the 
above-named editorial, the hard fact remains that a condition and not 
a theory engages our attention. The average charge for electric energy 
from central-station supply is a certain amount in any particular case, 
being about 10.6 cents per kw-hour for the one cited. The cost to large 
consumers of electric energy from their isolated plants commonly 
varies from 3 to 6 cents per kw-hour, much depending on the amount 
of exhaust steam that can be used and on the labor required by the 
isolated plant beyond what would otherwise be necessary. Public sup- 
ply stations, during some hours of the day and night, when the de- 
mands on them are least, are glad to sell electric energy at a fraction of 
their regular average charge, a rate as low as 3 cents per kw-hour 
having been made, by the station cited in above article, for service at 
times of the lightest loads. 

In some private establishments that would otherwise use an isolated 
generating equipment, it can be shown that the storage battery, when 
charged at the lowest public rates, will give the cheapest service, be- 
cause exhaust steam cannot be used to advantage, and much of the 
help necessary for the generating plant would not otherwise be wanted. 
The management of a private concern under these circumstances will 
not stop to ask whether it would pay the public station to put in 
batteries there and charge him a rate that he will not pay for energy, 
but will install the batteries instead of the isolated generating equip- 
ment, and take advantage of the low rate during hours of small public 
demand. 

For example, take the case of an office building, where conditions 
are such that the cost of energy generated by an isolated plant of 
boilers, engines and dynamos is 5 cents per kw-hour, and let the de- 
mand for this energy occur in large part between the hours of 4 and 10 
P. M., as is commonly the case, when the public supply is most heavily 
loaded. The central station will supply electric energy to this building 
during the times it is wanted at, say, 10 cents per kw-hour, because the 
capacity of the station equipment in boilers, engines and dynamos or 
in batteries must be increased to correspond with the highest kilowatt 
output during the hours of maximum load. Leaving the batteries out 
of the question for the moment, the owners of the building just con- 
sidered will probably elect, as thousands of others have done, to install 
an isolated plant and generate the required electric energy at a cost of 
5 cents per kw-hour, rather than to pay the public supply rate of 10 
cents per kw hour. 

The argu nent of the above editorial, if extended to the isolated plant, 
would seem to be, that because the central station cannot afford to put 
in the additional boilers, engines and dynamos to supply this building 
at the time of maximum load, for less than its regular charge of 10 
cents per kw-hour; therefore, the building owners can hope to gain 
nothing over public supply rates at 10 cents, even though it is certain 
that the total cost of energy from the isolated plant will only be 5 cents 
per kw-hour. 

That this argument is not appreciated by large users of electric 
energy, is shown by the thousands of large isolated plants that dot the 
areas of public central-station service. Assume now, asis actually the 
case in some instances, that the public supply rate during certain hours 
of the day and night is only 3 cents per kw-hour for energy taken ex- 
clusively at those times, in large quantities. The building owners, by 
the use of a storage battery, can buy the energy necessary for each day 
during those times when the price of public supply is least, and thus 
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secure their electric service at a lower cost than that at which it can be 
generated in the isolated plant. Allowing an efficiency of 85 per cent. 
for the battery on an average, the actual cost to the building of electric 
supply will be 3+85=2.53 cents per kw-hour, exclusive of interest, de- 
preciation and care of the batteries. 

Without going into the actual first cost of engines, boilers and dyna- 
mos for an isolated plant and that of batteries for the same maximum 
rate of work, it may be said without fear of error that the difference of 
interest charges on the two equipments would be a very small per cent. 
of the yearly cost of current in any case. The care of batteries is 
trifling in expense compared with the operation of an isolated plant of 
boilers, engines and dynamos, and could often be intrusted to the 
janitor of a building, under the direction of the central station or that 
of a consulting engineer. Battery depreciation and repairs for the 
kind of service now considered are easily held within 10 per cent. per 
year on first cost. the makers being usually willing to maintain them 
at this figure. If the cost of 3.53 cents per kw-hour above found for 
energy alone be increased to 4 cents in order to cover attendance, 
interest and maintenance, the allowance will be ample. At a@ cost of 
5 cents for energy developed by an isolated electric plant, per kilowatt 
hour, the annual outlay is 25 per cent. greater for the same service 
than with the battery on the above showing. 

It by no means follows from the above conclusions, however, that 
were the batteries necessary to operate the maximum load at the build- 
ing installed at the central station, the station management could or 
would supply the building at the rate of 4 cents per kw-hour during 
periods of maximum load. Neither is it true that it would pay the 
central station to operate a large part of its maximum load with storage 
batteries there, simply because a saving is made by the building own- 
ers in the above case. 

The conditions of public demand for electrical supply are such as to 
create an advantageous opportunity for those who are able to receive 
their necessary daily amount of electric energy during those hours 
when the great majority of consumers cannot. The storage battery 
enables a consumer to avail himself of this opportunity. Since the 
maximum load of a public supply station usually continues for two or 
three hours per day, and during a large part of the twenty-four hours 
the demands of consumers are very light, a large part of the generating 
machinery is idle for a large part of the time. Any load that the cen- 
tral station can secure beyond the small normal amount, during the 
periods of minimum public demand, is evidently a clear gain by any 
amount that the selling price exceeds the actual cost of production, as 
to operating expenses, all fixed charges being neglected. Now the 
fixed charges for a station with an expensive distribution system are a 
large item in the total cost of operation, so that service which requires 
no increase of investment may wel! be rendered at a large reduction 
from the normal rate. 

Apart from the relative advantage between the private consumer and 
the public supplv company, there is a decided and positive advantage 
in the location of the battery on the premises of the consumer rather 
than at the generating station. This advantage arises from the lower 
first cost, higher operative efficiency and superior service that obtains 
for the conductors between the generating station and the point of use 
when the battery is located at that point. The cost of the distribution 
system is usually a large per cent. of that for an entire central-station 
equipment. Figures for one of the largest Edison systems in the 
United States show the cost of electric lines to be the largest single 
item of investment and larger than all others combined, outside of real 
estate. For another public plant in a city of moderate size the invest- 
ment in electric lines exceeds that of all other kinds. 

In the design of a system of electrical distribution it is, of course, 
necessary to weigh the disadvantages of a high per cent. of loss in con- 
ductors and unsatisfactory regulation of pressure, against a large first 
cost for copper. Whatever the size of conductors selected, they must 
be proportioned with special view to the conditions at maximum load, 
since the per cent. of loss and the troubles incident to lack of pressure 
regulation are then the greatest. For a given per cent. of loss, the 
larger the maximum load the heavier must be the distribution system 
or with a certain system of conductors, the larger must be the loss. 

The efficiency of a system of electrical conductors depends not only 
on the total amouni of energy that they transmit per day, but also on 
the distribution of the energy as to time. The per cent. of loss in a 
given system of conductors that transmit electric energy at constant 
} ressure varies directly with the amperes flowing at any time. Suppose 
that a certain set of conductors will transmit a given amount of energy 
per day, at a uniform rate during the twenty-four hours, with a ions 
of 4percent. If, now, this same amount of energy must be trans- 














mitted over the same conductors in three hours, or eight times as asi, 
the per cent. of loss will be eight times as great or 32 per cent. 

The location of a battery at the generating station may, if the bat ery Fy 
is large enough, enable the station machinery to be operated alniosif} 
constantly at its maximum output, but this position of the battery ay ; 
alter neither the per cent. of loss at maximum delivery of energy : 
through the conductors, nor any variation of pressure arising there 








from, on the consumer's premises. This consideration tends to mater 


ally limit the capacity of batteries that may profitably be employed at i 


generating stations. 


When the battery is shifted to the premises of the consumer, his sup. ; 
ply of energy can be delivered at times of minimum, instead of F 


largely, at times of maximum loss on the transmission lines, and the 
investment in conductors, so far as that consumer is concerned, is mic) 
less than would be necessary with the same battery at the station. Un. 


less a very large reduction is made in the size of conductors, compare( :° 
with those used with the battery at the generating station, the transmis 7 


sion loss will be less when the batteries are located at the point of ser. 


vice. With batteries located entirely at the generating station the prob. 
lem of accurate pressure regulation on the service to distant consumen=y 


at maximum load is a serious one and cannot be solved with entire suc 
cess. 
ulation at their terminals is very nearly perfect. 


So great is the advantage of batteries at or near the points wher: 


electric energy is delivered to the consumer, that public supply com: 


panies, working on the direct current, low pressure system, now locatele 


by far the greater part of their batteries at distant locations in their dis 
tribution system, instead of at the generating station. 
substations are clearly an additional investment, at least for the real 


estate, over batteries at the generating plant, but the increased economy—y 
of operation, the lower outlay for couductors and the superior regula fy 


tion of the pressure at consumer’s premises more than offset the ex- 
pense of substations, as is shown by their extending use. Butteries ai 
substations are charged at times when the demands on public supply 
are small and discharged at times of maximum load, also at some 
times of minimum load, when the generating machinery is not in use, 
The main generating station, of course, operates in multiple with the 
batteries at substations at times of minimum load, and the per cent. o! 
the maximum output carried by the batteries will vary in different 
plants. 

The ampere output curve for a very large generating station, po 


before the writer, shows an average load during the entire twenty-four 4 


hours of about 70 per cent. of the maximum load, in spite of the fact 
that the output curve for the system to which this station belongs has 
a maximum of more than twice its average. The generating station 
just named supplies all of the energy for a very large, low-pressure 
direct current system, feeding several battery substations and also 
directly into the service mains. 

A large private battery plant is virtually a substation, with this in 
its favor, that its load is very close at hand. The great majority of 
consumers are not in position to install a private battery because o/ 
their small requirements, or from other reasons, and the unequal dis 
tribution, as to time, of demands on the public supply seems likely to 
continue. With the present requirements for public electric service, 
central and substations must continue to carry a combined capacity of 
generators and batteries much greater than that necessary for average, 
to say nothing of minimum loads. Until the usual proportion of gen- 
erator capacity to total output is much less than at present, central 
stations can well afford to offer rates to large users, at times of mini- 
mum load, than warrant private investment in heavy batteries. 








The Otto Coke Oven in Germany.’ 
ancpaliliileds 

In the coke ovens, with apparatus for the saving of bye-produc’s, 
which have been built recently, the new Otto oven has enjoyed «n 
unusual preference. Since it was first intoduced—three years ago— 
690 ovens have been erected ; and out of the 642 in course of erectio), 
462 are of this type. Besides, last year 50 of these ovens were built |1 
England. Of the 702 recovery ovens built in 1896, 340 are furnished 
with the Otto- Hoffman apparatus for heating the air. The advantages 
of tne new oven are briefly as follows: (1) Greater durability. (2) 
Diminished length of gas and air flues. (3) Development of the flame 
upwards. (4) Uniform heating of the whole oven. (5) The possibili‘y 
of inspecting every portion of the walls, and of regulating the heat 4s 
may be required, while at the same time a more perfect combustion »/ 
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When the batteries are at the point of service, however, the reg 


These battery— 
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the gases is effected in the flues. (6) Satisfactory yield and quality of 
the coke and bye-products. (7) Large production of steam. 

When, in the year 1881, Dr. C. Otto began to construct coke ovens 
with bye-product plants, he selected for improvement the Coppée oven. 
In this system the oven is situated above three main flues communi- 
cating with the vertical flues in the walls. In adapting this to the 
saving of bye products, gas and air were admitted into the horizontal 
main flues, and thence into the vertical flues, and then flowed back 
again. It is at once evident that it is not possible to develop such a 
flame underneath a number of vertical flues that throughout every 
part its heat is equally powerful. If the flame be represented in a dia- 
grammatic form we shall obtain a curve beginning at the entrance of 
the gas, increasing as far as the center, and then diminishing. This 
line shows that the heating of the wall of the oven is not uniform 
throughout. To obviate this, at first additional tuyeres at the side were 
provided, and then a tuyere which was conducted into the horizontal 
flue connecting the vertical ones. Nevertheless a uniform heat through- 
out the whole of the oven could not be attained. The addition of re- 
generators to the Coppée oven did not affect this point, for their pur- 
pose is merely to produce a higher temperature, and the distribution of 
the heat remained uninfluenced. Hence the idea was adopted of heat- 
ing the oven from below. Underneath the main flues there are anum 
ber of arches which support it. Ten tuyeres convey the necessary gas 
to each wall. The Bunsen burners by their action draw sufficient air 
for combustion. The flame mounts vertically into the main flue under- 
neath the side flues into which it ascends. The direction of the flame 
throughout is the natural one—upwards-e There are no angles to 
negotiate, demanding pressure or draught. The unconsumed gases 
meet above the vertical flues, and descend by four passages—two for 
each half of the wall—and pass off underneath the floor of the oven. 
This interception of the unconsumed gases and its conduction below are 
necessary if their full heat is to be utilized. The gas required for one 
side of the oven is distributed at ten different points, and thus the 
quantity of heat—not the temperture—is also distributed over ten 
separate areas. Consequently, overheating locally is avoided ; in fact, 
with the new ovens, damage from the melting of the material has not 
occurred. The mechanical wear of the bricks is the same as with other 
ovens, and the water used in quenching the coke frequently injures 
them. By thesub-division, of the gas mentioned, the pressure is equally 
sub-divided, and therefore rendered more uniform. With refractory 
material it is impossible to build walls perfectly gas proof, especially 
when it is subjected to such fluctuations in temperature as occur in 
coke ovens, which vary from almost 1,200° down to zero; and the 
communication established between the flues and the interior of the 
oven may be a source of danger, and the passage of the gas must be 
counteracted by arranging that the pressure of the gas in the flues is 
equal, or at least approximately so, to the pressure inside the oven. If 
the pressure is too high, unconsumed gases enter the passages and pass 
off through the chimney, and a certain amount of bye-product is lost ; 
if the pressure is still higher, the heated gases pass into the oven, where 
their high temperature and the air present injuriously affect the cok- 
ing, the quantity of the bye-products is diminished, and the tar is of 
inferior quality. ; 

The gases that pass from the oven to the condenser contain from 10 
to 12 per cent. of nitrogen with the new Otto oven, which is twice, and 
even frequently three times, less than with any other kind. This is 
entirely due to the equal distribution of the heat over the flues and to 
the shortness of the gas and air passages. The importance of the equili- 
brium of the pressure inside and outside the oven is demonstrated by 
the following analyses. 

1.—When the gases were purposely, by excessive draught, drawn too 
quickly from the oven and a pressure of 8 mm. produced, the gas in 
the oven contained : 
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2.—When the pressure was + 1 mm. (that is, with a weak draught 
and over pressure in the oven) the gases contained: 
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These analyses prove that in gas No. 1 there was only 53.7 per cent. 
of combustible gases (H, CH,, heavy hydrocarbons, and CO), whereas 
gas No. 2 contained 86.4 per cent. The value of the gases increases 
with their power of combustion. 

Samples of gas were also taken from the inlet and outlet passages of 
the same Otto-Hoffman oven. 
(A) After the lapse of the 6-100th part of the coking time the 
analyses gave the following results: 





Inlet. Outlet. 
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(B) After the lapse of the 71-100th part of the coking time the results 


were as follows: 


Inlet. Outlet. 
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These analyses show that in the case of large flues, such as exist in 
the Otto-Hoffmann oven, on oneand the same side, a uniform pressure 
does not exist. In that part where gas and air are blown into the 
flues, the pressure is greatest, as is shown by the extra quantity of 
nitrogen it contains. The case B shows that, in the last stages, the 
pressure is too low and the gas is too attenuated to prevent the passage 
of the gases into the flues. 

These observations were the cause of an attempt being made to 
lessen as much as possible the length of the passages in the walls of the 
oven, for it is easily understood that the shorter the flues the easier it 
is to attain a uniform pressure, and, besides, the cooking process is 
hastened. This could be arrived at either by increasing the tempera- 
ture or by generating a greater quantity of heat in a given time. The 
first suggestion is impracticable, as the conductive qualities of re- 
fractory material are not sufficient to obviate tne danger of the parts 
becoming melted. Recourse was, therefore, had to the second pro- 
posal. The coking process does not require such excessively high tem- 
peratures as are necessary with steel and glass furnaces, and pieces of 
cast iron that either intentionally or unintentionally have found their 
way into the coal are discovered afterwards intact. The process rather 
requires an abundance of heat. So long as pure gas is regularly and 
in sufficient quantities supplied to the oven, the storage of heat and the 
heating of the air can be dispensed with. 

As already mentioned, the new type of oven has beneath each of its 
sides 10 burners. The walls contain 32 vertical flues, of which 4 serve 
for carrying off the unconsumed gas; so that the 8 inner burners each 
feed 3 flues, and the 2 outer ones 2 flueseach. Before entering the 
flues the flames have proceeded a distance of 3 feet, of which one-half— 
in the main passage under the flues—is open, and does not impede the 
spreading of the flame. This is, therefore, the point of greatest heat. 
The tongue of flame ascends the flues, and the waste heat of the 28 
flues united into the 4 flues for carrying off the waste gas heat—the 
latter to a sufficient degree. The greatest heat is, therefore, produced 
where it is most needed—viz., at the bottom; and overheating of the 
upper part of the oven, where it would be injurious to the bye pro- 
ducts, is avoided. The gas is practically wholly burnt and consumed 
in the oven. 

The air necessary for combustion is partly obtained inside the 
burner, which is of the Bunsen type, and partly rushes in and mingle 
with the gas and air mixture; se that total combustion is attained the 
more easily, as the air, without any special apparatus, reaches the com- 

bustion chamber at a temperature of 400°. Underneath the arches be- 
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neath’ the oven the temperature is 60°; but the air derives heat from 
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the floor of the oven, and so prevents the foundations from becoming 
overheated. The heating of the air in this simple manner also consti- 
tutes a gain in the amount of useful heat, which otherwise would be 
lost, and avoids the necessity of absorbing heat from parts where it 
ought not to be abstracted, as when the air is heated in the walls of the 
oven or by the waste heat. In the latter case its power of evaporation 
is diminished, and in the former the time consumed by the coking pro 
cess is prolonged, not to speak of the inconvenience and the unneces- 
sary complication of the system by placing gas and air flues so close 
together. The admission of the air is commensurate with the con- 
sumption in the combustion chamber. Should the cake of coke or the 
appearance of the wall indicate that the temperature is either too high 
or too low, the man in charge has the opportunity of remedying the 
evil at 10 different points by simply turning acock. If the whole side 
is either too cold or too hot, the closing of the flue of the oven in the 
one case, and the opening of it in the other, will effect the required 
change of temperature. If the heat in the whole battery is either too 
low or too high, it can be regulated by manipulating the valves in the 
waste heat passage. The supervision is therefore wonderfully facili- 
tated. The man in charge has the oven completely under his control, 
and, by means of the peep holes in the sides and the tuyere holes under 
neath, he can at all times satisfy himself that everything is in order. 
The yield of the new oven is in a corresponding degree good. Out 
of 60 ovens, as many as 52 may have their charges drawn in one day ; 
and with good coking coal, the number is, as a rule, eight out of ten. 
The yield of coke per oven (60) and per day (365) was at one establish- 
ment 4 1 tons, and the amount of sulphate of ammonia per 10 tons of 
coke was 164 kilos., and of tar 419 kilos.; whereas in the case of five 
other establishments furnished with the Otto-Hoffmann ovens the aver- 
age production was 2.9 tons of coke per oven per day, and 140 kilos of 


sulphate of ammonia and 325 kilos. of tar per 10 tons of coke. The 
new type of oven produces bye-products of superior quality. This is 


especially noticeable in the case of the tar produced, which 1s richer in 
hydrocarbons, which are more liable to decomposition by heat and un- 
consumed gas than nitrogen compounds. In the case of two ovens, 
the analyses gave the foliowing results : 


(1) New Type (2) Brunck 
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The new Otto oven, therefore, produces 10 per cent. less pitch than the 
other. 

In consequence of the purity and the absence of any foreign admix- 
ture, the gases of the new oven develop from 4,200 to 4,600 units of heat 
per cubic meter during combustion; whereas the Otto-Hoffmarn 
ovens only produce 3,200 to 4,000 units. The illuminating power is 
from 10 to 12 candles. The excellence of the gas, as far as bye-products 
are concerned, depends, of course, on the quality of the coal ; for such 
sorts as are deficient in gas yield less, and that of inferior value. A 
cubic meter of the gas of one kind is not equal to a cubic meter of that 
of another. A ton of non-gaseous coal yielded 245 cubic meters, and a 
ton of gas coal 293 cubic meters. Their respective constituents were as 





follows : 
(A) Non-Gaseous Coal. Per Cent. (B) Gas Coal. Per Cent. 
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In case A, the heating value of 1 cubic meter of gas was 4,488 units 
of heat ; and in case B, 5,068 units. This will give for the value of the 
gas from 1 kilo. of coal in case A 1,100 units, and in case B 1,485 units. 
For coking a certain quantity of coal, a definite amount of heat is 
necessary. The waste heat must leave the oven at a temperature at 
least equal to the temperature required for coking coal. To attain this 
result, naturally, in the case of combustion without previously heatiug 
the air, more gas is required—that is to say, so much more as is neces- 
sary to produce the number of units of heat obtained from the heated 
air; and it might be supposed that in each case the waste heat would 
be the same, This is, however, not the case ; the loss of heat in ovens 


| as 1.25 kilos. per kilo. of dry coal. 





worked with superheated air is greater, as the investigations as to th: 
production of steam prove. An Otto-Hoffmann oven with a consump 
tion of 246.5 tons of coal per day produced 0.50 kilo. of steam per kilo 
of dry coal ; whereas the new type of oven produced 1.15 kilos.—tha 
is to say, more than double—and attains up to within 8 per cent the 
evaporative capacity of an ordinary beehive oven, which may be taker 
Should the production of the new 
ovens be increased, it is not impossible that even this 8 per cent. may 
disappear ; for by doing so the loss of heatin a given time would be 
still further diminished. In the case of the new ovens, the production 
of steam is increased by the moderate draught that they require wit! 
their exceedingly simple gas courses, in consequence of which th: 
waste heat has time to part with its heat, which is equal to about 1,100°. 

About one-third (over 1,200) of the recovery ovens in the Rhenis! 
Westphalian district will in the year 1900 be of the new type ; and the 
production of coke from the beehive ovens, which in 1898 was only 
equal to that of the bye product class, will be relatively still further 
diminished. 








Is Electricity Dutiable ? 
a 

The United States Treasury Department has been called upon to 
render a decision on the question of electricity transmitted from the 
Dominion of Canada being dutiable. The ruling on the subject cannot 
fail to have a far reaching influence and the effect will be important in 
several places. Especially will it be important in connection with the 
development about Niagara Falls on both sides of the river. Consider- 
ing the growing interest and success manifested and attained in the 
transmission of the electric current, it is not strange that it should be- 
come a border question, and find its way into the Department in 
Washington foraruling. It has been intimated that the subject was 
brought to the attention of the Department by the Niagara Falls 
Power Company, but Vice-President William B Rankine has referred 
to such statement as being incorrect. 

There is no doubt, however, that the development and prospectiv> 
development in and about Niagara is what has brought the question 
into prominence, and it is more than possible that men who have or are 
about to become interested in certain Canadian projects have seen the 
wisdom of securing a ruling on the question of the propriety of a tariff 
on the current. In the daily press, the Ontario Power Company are 
mentioned also as being interested in the decision, but the fact is there 
is no such power company in the Dominion. There is, however, a 
Dominion Power Company, the name of which was formerly the 
Ontario Power Company, and the names may have been confused. 
This Dominion Power Company hold a charter from the Dominion 
Government to develop power on the Canadian side at Niagara by 
means of acanal. Heretofore the exclusive privilege enjuyed by the 
Canadian Niagara Power Company in Victoria Free Park, on the 
Canadian side, has delayed the company’s progress, if they really 
wished to go ahead, from the fact that they could not get the privilege 
of discharging water into the lower Niagara through the park lands. 
But within a few months past the Canadian Niagara Power Company 
have relinquished all exclusive rights in the park, and if the Ontario 
Government aud the Victoria Park Commission agree the compan) 
may get tailrace rights through the park lands. 

This Dominion Power Company are disposed to be comp+-titors for 
business with the Canadian Niagara Power Company. This latter 
company are backed by practically the same capital that the Niagara 
Falls Power Company have to make their work 80 successful. It is 
evident that the Canadian Niagara Power Company and the Niagara 


Falls Power Company would be and are two powerful allies, and the 


exchange of current from central stations might be of vast importance 
in case of accident to either station of the companies If no duty was 
assessed on the current so transmitted it is probable that the exchange 
might be made with greater freedom and in greater vo'ume than if # 
duty was assessed on the current transmitted. In any event, the 
operation of two great power plants such as the one built by the 
Niagara Falls Power Company and the one proposed by the Canadian 
Niagara Power Company as an aid to each other in time of need woulc 
be of great value to all industries located at Niagara, no matter on 
what side of the river. 

The Niagara Falls Power Company have just completed a vitrifiec 
tile conduit from their power station to the upper steel arch bridge, anc 
through this conduit and over the arch it is proposed to carry cables 
for the transmission of electric current from the big power house a! 
the Falls, on the New York side, to the Canadian side. Until a few 
months ago the electric current service on the Canadian side was sup 
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ied through an installation of the Canadian Niagara Power Con pany 
1 the station of the Niagara Falls Park & River Railway, but the 
estruction of this station by fire made connection with the power 
ervice on the New York side quite necessary, a fact that led to the con- 
ruction of the conduit referred to, the cables in which are soon to be 
The possibilities of development on the Canaiian side favor a 
ueaper development and a development on more extensive lines than 
un the New York side, but in Canada there is not the demand for 
ower that there is in the States. This fact has led to the hope that in 
me Buffalo would receive a power supply from the Canadian side 
should a duty be placed on the current, Buffalo would stand little 
iow of being connected to the contemplated station. Many other 
points on the frontier will watch the decision of this question with a 
vvreat deal of interest, but its importance is such that it undoubtedly 
will go to the highest courts before a definite result is obta'ned. There 
s good reason to believe that should the United States place a tariff on 
electricity Canada would not be long in following suit, as it is be- 
ieved that the Dominion Government has already expressed the idea 
ihat the current should be taxed. Should the United States admit 
electricity free other. governments might do the same. Where there is 
the greatest demand for any article there is the greatest and most 
active market; but, considering all things at Niagara, and the extensive 
development there by both the Niagara Falls Power Compary and the 
Niagara Falls Hydraulic Power & Manufacturing Company, there is 
little reason to conclude that the power development at Niagara Falls 
needs any protection from the proposed Canadian development, 
whereas the close business relations that must necessarily exist be- 
tween the Niagara Falls Power Company and the Canadian Niagara 
Power Company, which probably will always be the greatest power 
concerns in the world, must of necessity be vastly beneficial to both 
sides of the river at Niagara and the industries now there and those to 
come, 


Lid. 








ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 

THE proprietors of the Logan Iron Works, of Brooklyn, N. Y., have 
been authorized to construct a gasholder, up to retaining 40,000 cubic 
feet, for the Winston-Salem (N. C.) Company. 








Mr. Georae B. Epaar informs us that the Coshocton (Ohio) Light, 
fuel and power Company has disposed of its gas plant to Messrs. Sapp 
& Beam, of Mount Vernon, Ohio; and the latter took possession the 
first inst. 





Tue following letter explains itself : 
Kentucky H&aTING CoMPANY, ) 
LOUISVILLE, Ky., Dec. 27, 1899. { 
To the Editors AMerIcAN Gas LIGHT JOURNAL: In your issue of 
December 25th, 1899 you reprint a resolution, passed by the Board of 
Public Works, of Louisville, in which they state as a fact that the 
Kentucky Heating Company has violated, not only the ordiance 
governing the case, but ‘‘ its agreement made with us last summer as 
well. When we finally reconsidered our first decision some months 
ago and allowed the Kentucky Heating Company permits, it was upon 
(he express understanding that its gas was not to be used for illuminating 
purposes, but simply for heating. Finding]that this agreement had 
not been lived up to by the Heating Company we declined to grant it 
auy more permits.” The violation of an ordiance by a gas company is 
a question of iaw and of fact, but the violation of an agreement is one 
which I consider much more serious, as it affects the personal integrity 
of the officers who made such an agreement and then violated it. Asa 
matter of fact the Kentucky Heating Company distinctly declined to 
make the agreement which the Louisville Gas Company, speaking 
‘hrough the Board of Public Works, asked that it be compelled to 
uake. The Board asked the Kentucky Heating Company to agree that 
t would sell no gas except natural gas, and that it would guarantee 
(hat none of this gas should be used for lighting purposes. Our reply was 
hat we could not make such an agreement, and could not enforce it 
«ven if we made it ; and that we preferred to cease making street con- 
‘ections until the Courts could act rather than make such an ayree- 
nent. So many people demanded natural gas connections, and de- 
nanded them with such emphisis, that the Board of Public Works 
egan to east around for some method of receding from a very un- 
pular position. They finally granted permits in the exact language 
' the orginal ordiance, with distinct notice that we,would con-true 
ie ordinance as we had always done, until the Courts should promul- 
cate a different construction. The matter rested in this shape, until 
ifter the election, and then the pronunciamento, which you published, 


was promulgated. The Kentucky Heating Company is at present 
making no street connections, and will not make any, until some other 
authority, higher than the Board of Public Works, shall pass on the 
question. This condition of affairs is bad enough, and illustrates the 
evil of mixing politics with business. Wecan get along very well for 
a while without making new connections ; we cannot, however, and 
will not, rest under the charge of having made an agreement and then 
violated it. There is absolutely no truth in it. The whole transaction 
was in We have copies of every paper, and can prove 
the exact truth of this statement. I have found it impossible to make 
this lettershorter, but hope you wil find room for it, owing to the charge 
of bad faith contained in your former article. Very truly yours, 
DonaLpD McDonaLp, President Kentucky Heating Company.”’ 


writing. 





AT the annual meeting of the Auburn (N. Y ) Gas Light Company 
these officers were chosen: Directors, F. E. Hughitt, J. W. Dunning, 
S. C. Payne, E. H. Avery, J. C. Reed, D. M. Dunning, N. B. Eldred, 
D. A. Smith and G. B. Turner. President, E. H. Avery; Vice-Presi- 
dent, J. C. Reed; Treasurer and General Manger, D. M. Dunning. 


Apvices from Easton, Pa., are to the effect that the Warren County 
Gas Light Company, of Phillipsburg, N. J., has been reorganized 
under the corporate title of the Peoples Light, Heat and Power Com- 
pany of Phillipsburg. Under the charter of the succeeding corporation 
it may manufacture, distribute and sell gas, electricity or steam for the 
purpose of producing light, heat or motive power. No change was 
made in the executive management. 





Mr. Joun L. HarrMan, for years prominent in the artificial lighting 
business of Lancaster, Pa., died at his home in that city, December 26, 
1899. He was in his 69th year. 





A CORRESPONDENT in Utiea, N. Y., writing under date of December 
30th last, says: ‘* One of the oldest and most successful firms in Cen- 
tral New York, conducting a wholesale business in hardware, tinners’ 
and plumbers’ supplies, was the firm of Charles Millar & Son, of Utica, 
N. Y., which has just been incorporated as Charles Millar & Son Com- 
pany under the laws of the State of New York, with $200,000 capital. 
The business was originally started by Charles Millar in 1861. In 1866 
the firm was organized by the admission of Henry W. Millar, and the 
firm has not been changed since; although in 1883 John L. Murray 
was admitted as a partner. In 1890 Charles Millar died, and on Aug. 
4th, 1899, John T.. Murray died. The business has been carried on 
since the latter date by Henry W. Millar.Jthe sole surviving} member 
of the firm. The latter, in order to relieve himself from some of the 
close application and attention required in so large a business, and also 
perhaps to secure a greater degree of permanency, decided to incorpo- 
rate the Company, and in doing so secured the co-operation of Messrs. 
Charles S Symonds, Nicholas F. Kernan and Jno. A. Kernan, of 
Utica ; and Edward G. Wagner. of Whitesboro, N. Y. These gentle- 
men, and Mr. Henry W. Millar, comprise the Board of Directors. The 
other officers of the Company are: President and Treasurer, Henry W. 
Millar; Vice-President, Charles S. Symonds ; Secretary, John A. Ker- 
nan: Manager. Levi H. Birdseye; Assistant Treasurer, Alfred H. 
Dobson. The business in all its branches will be continued by the new 





Company.” 





| «DL F.S.,” writing from Los Angeles, ;Cal., under date of Decem- 
ber 26:h, 1899, says: ‘* I inclose a statement printed in the Los Angeles 
Express of yesterday.” The clipping is appended : ‘‘ The Los Angeles 
Gas Company announces a reduction in the price of gas to $1.50 per 
| 1,000 cubic feet. The price has heretofore been $1.65. There is to be 
no more cutting in electric light rates for the time being, and the indi- 
cations are that the fierce war inaugurated in the business districts by 
the three local companies last winter is at an end for good. Orders 
have been issued to all lighting solicitors to discontinue the practice of 
giving discounts, and all new contracts are being signed at an advance 
of from 60 to 100 per cent. over the figures that recently prevailed. 
The expected pool in electric lighting has not yet been effected, negotia 
tions with that end in view being still on. Conferences are being held 
almost daily, and it is expected that some sort of agreement will have 
been reached by all of the interests concerned early in the new year.” 


Justice Dunn, of San Francisco, has rendered an opinion in the case 
of the Union Collection Company against H. G. Cupples, in which he 
decides that the legal rate that may be charged for gas is $1 50 per 1,000 
cubic feet in San Francisco. Previous to July tst, 1899, it is held that 
the legal rate was $1.75, the resolution of the Board of Supervisors, of 
April 3, 1899, fixing the rate at $1.10, being declared illegal. The case 
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was brought in the interest of the San Francisco Gas and Electric 
Company. Cupples was a gas consumer, and offered to settle his bill 
rendered on the basis of $1.10 per 1,000 for gas used between the dates 
of April 3d and July 10th, and on the basis of $1.50 per 1,000 for gas 
used since July 10th. The Company insisted on the $1.75 rate up to 
July 10th, and on the $1.50 rate subsequently. The Judge sustained 
the Company’s contention. 





Mr. E. G. Pratt, Manager of the Capital City Gas Light Company, 
of Des Moines, Iowa, on behalf of its proprietors, made the following 
announcement to the residents, under date of the 1st inst.: 

‘*On January ist, 1900, the price of gas will be reduced to $1.20 per 
1,000 cubic feet. This is madein compliance with our contract with 
the city. In this connection we desire to call your attention to a few 
important facts : 

‘* First.—While the price of all commodities has advanced, we are 
compelled to sell our product (gas) at a reduced figure. 

** Second.—With the advance in the cost of labor and raw materials 
entering into the manufacture of things of every description, the manu- 
facturer and merchant are compelled to advance prices of the finished 
product ; yet we, the Gas Company, even though everything used by 
us in the manufacture of gas costs more than during any recent period, 
we are compelled to reduce our price. 

‘* A reduction of 5 cents per 1,000 cubic feet of gas does not mean so 
very much to the consumer, but it means a loss of about $6,250 per 
year tous. Add to this loss the advance in wages and the cost of the 
raw materials, and we have an additional amount to be compensated 
for. 

‘* How can this be done’? In only one way that we know of, viz.: 
To increase the number of our consumers and thereby increase our 
consumption. 


‘* With this object in view, we shall pursue the same policy as here- 
tofore, with respect of free service connections, gas appliances of all 
kinds at factory prices, house piping and gas fixtures at cost. 

‘*We solicit your patronage and beg to remind you that your 
interests are ours, and we assure you that it is our desire to serve you 
honestly and well.” 





THE reorganization of the gas and electric lighting interests of Lex- 
ington, Mass., has been perfected. The undertaking corporation is to 
be known as the Lexington Gas and Electric Company. It is capital- 
ized in $40,000, and its executive officers are: President, Ellery I. 
Garfield ; Treasurer, Charles H. Miles. 





Capt. J. J. VANDERGRIFT, a noted pioneer in the petroleum develop- 
ment of America, died at his home in Pittsburg, the evening of Decem- 
ber 26th. Deceased was in his 72d year. 





Mr. GEORGE W. Starr, General Manager of the Wallingford (Conn.) 
Gas Light Company, died suddenly at the Hote! Garde, Wallingford, 
the afternoon of December 25th. Deceased, who was in his 38th year, 
had been in charge of the Wallingford Company since April, 1899. 
The funeral services were held in the home of his brother-in-law, Mr. 
Peter Terhune, of New Haven, the afternoon of December 28th. 





A SWINDLER named Charles Harting, who said he resided in Balti- 
more, Md., was recently arrested in East St. Louis, Ills., where he had 
been collecting gas bills by fraudulently representing himself as an 
employee of the local gas company. Under the name of Hastings he 
had tried a similar game in Evansville, Ind., but escaped arrest. 
There is little doubt that Harting-Hastings, or whatever other name he 
elects to be known in the various districts in which he operates, is the 
chap who victimized several} residents of Baltimore some weeks ago, 
quite like the manner in which he swindled some of the gas users of 
Evansville and East St. Louis. A fair account of the way in which he 
operated in Baltimore is contained in our items for December, 18, 1899. 





A CORRESPONDENT forwards the following clipping from the North- 
ampton (Mass.) Gazette, dated Dec. 26, 1899—the hotel named is a 
prominent hostelry of Northampton: ‘‘ Rosser Mitchell, the colored 
porter at the Mansion House, was badly injured about his head by the 
explosion of an acetylene gas generator at that house Saturday after- 
noon. About a week ago the generator was put into the basement of 
the house, as an experiment, by a Springfield firm. It was to be given 
a 30 days’ trial. It was claimed for the machine that it would give a 
light equal to 200 candles. The thing worked very well for several 
days and proprietors of other hotels came in to look at it. But Friday 
night the machine would not generate, and the Mansion House people 
had to go back to the primitive methods of lighting. Henry G. Pratt, 
of Springfield, and R. T. Rudd, of Holyoke, who are connected with 





the Company supplying the new machine, came to remedy the matter. 
The machine was taken apart, and Mr. Rudd, with a lighted candle in 
hand, was examining the parts, when there was a puff and a shower 
of whatever happened to be around. The porter was assisting Messrs. 
Pratt and Rudd, and besides the injuries he received about his face, 
which it is feared may result in the loss of the sight of both eyes, he 
was severely cut about the arms and legs. Messrs. Pratt and Rudd 
were only slightly injured.” Gas is again used in the Mansion House. 


Tue dividend on the shares of the Binghamton (N. Y.) Company 
($1 per share) is payable the 20th inst.; and so is the regular semi- 
annual dividend (3 per cent.) on the shares of the Western Gas Com- 
pany, of Milwaukee. 





WE are told that the gas rate for the Montclair (N. J.) district has 
been fixed by the Essex and Hudson Gas Company, of Newark, at 
$1.10 per 1,000 cubic feet—a concession of 40 cents per 1,000. 








Tests for Incandescent Mantles. 
ae 

The Committee on Photometry of the German Association of Gas 
Engineers, in reporting on the matter of tests for incandescent mantles, 
remarks in part that : 

Mantles generally decrease in illuminating power as their time in 
service increases. On this account a number of gas works expressed a 
desire for definite and uniform methods of testing mantles with refer- 
ence to specifications of quality, and including experiments to determine 
their endurance. No absolutely sure method can be prescribed for 
meeting these requirements, the illuminating power being influenced 
or changed by so many different circumstances. For example: Varia- 
tion in fabric, the size of the wooden form, the mode of burning off and 
forming, the manner of suspension, the size of the upper opening and 
the height of the supporting wire. A good fit of the mantle upon the 
burner head is also of importance, and likewise a section, as nearly as 
possible, circular. The volume of the portion rising above the burner 
head should not be too great, since otherwise it will not be completely 
filled by the flame and consequently will give only a partial illumina- 
tion. The side walls of the mantle should slope directly downward 
and must not have a cupola shaped outward curvature at the top. The 
manner of burning, whether in pure air free from dust or in street air, 
which is filled with dust, also exerts an influence upon the illuminat- 
ing power. Some general considerations, however, can be stated as to 
how the process of testing mantles is to be conducted. 

For the test at least two, and usually four, mantles are employed, 
these being mounted upon similar burner heads. The height of the 
supporting wire should be 70 mm. (2.75-inches) above the top of the 
burner head. Only well formed mantles which fit snugly to the burner 
head should be employed in the test, in order to secure a uniform light 
at all points of the surface. The burner heads, with their mantles, are 
fitted to a rack provided with air shutters, having a number of open- 
ings, of equal size, for the admission of air under as nearly as possible 
uniform conditions. The shutters must be regulated singly, in order to 
secure, as nearly as possible, the same hourly consumption of gas, be- 
tween 115 and 125 liters (4 to 4.44 cubic feet) for the same pressure. 

Before the regulation of the shutter or jet, the incandescent mantles 
which are to be placed upon them are allowed to burn about one half- 
hour with the consumption stated, at 40 mm. (1.57 inches) or at the 
pressure adopted at the place in question, in order to give them, by this 
means, the proper form. The adjustment of the gas injector is made 
at the pressure in use at the place in question, say, of 30-40 mm. (1.18 
to 1.57 inches) the orifices of the injector being gradually enlarged 
until the greatest luminous effect has been reached, 7. e., when the 
mantle gives a uniform illumination throughout and no forcing of the 
flame out of the top occurs. The hourly consumption then lies be- 
tween 115 and 125 liters (4 to 4.4 cubic feet). 

As acheck upon the proper regulation let the pressure be reduced 
about 5 mm. (0.2 inch) and observe that the illuminating power will 
then be less by from 4 to 5 Hefner candles. The consumption must be 
measured at the pressure employed at the beginning, which must be 
the same for all the experiments. The adjusted burners, together with 
the incandescent mantles and chimneys, are set again upon the rack 
and ave kept burning under the pressure adopted in the city using 
them, which pressure is maintained constant by means of a pressure 
regulator. After one hour’s burning the burner heads are taken off 
and are taken into the photometer chamber where they are tested in 
one and the same Bunsen tube under a constant pressure and gas con- 
sumption. 


(Continued on page 55.) 
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(Continued from page 54.) 
» The measurement is made in four direc- 
tions perpendicular to one another, in which 
)process not only the burner head but also the 
injector along the burner head are turned 
faround. For this purpose use is made of 
a small revolving scaled base manufactured 
by Dr. Kriis. This base consists of a fixed 
cone with an upper portion capable of 
being turned around it, and for convenient 
adjustment provided with four small hand 
Bspikes and numbers. In the turning of this 
plate a handspike is placed always upon the 
fixed mark by means of the second finger. 
The mean of the measurements taken, which 
are at least eight in number and in four 
lifferent directions, gives the proper illumina- 
ting power for the pressure and consumption 
measured. 

The variations in the measurements in the 
four directions must not be greater than about 
10 Hefner candles. With greater deviations 
the incandescent mantles should be rejected 
as being of improper shape. The use of a sec- 
ondary standard light is necessary in the de- 


termination. For this purpose a small electric 
incandescent lamp, with accumulators, serves 
best: but since these are not ordinarily at dis- 
posal in most experiments in practice, a so- 
called Lilliputian incandescent burner, with a 
pressure regulator inserted, will serve the pur- 
poss well. The illumination of this burner is 
det-vmined before and after the experiments 
by jeans of the Hefner lamp, the mean being 
ik a from the figures obtained. The figures 


rea 
his 
Ov 





off on the photometer are multiplied by 
mean in order to obtain the illuminating 
-r of the incandescent body measured. 





















The incandescent bodies are brought back 


! 


upon the rack and allowed to burn there, dur- | 


ing which time, as before stated, the gas 
pressure is maintained constant and at the 
customarily used pressure. After 100, 200, 


| 


300, etc., hours of burning, the burner heads | 


are taken off and again tested. In practice, 
however, the measurements after 1, 100 and 
600 hours of burning will suffice for judgment 
of the quality of the mantles. The diminution 
in the illuminating power determined by this 
test furnishes a measure of the quality of the 
mantle. 





The Oechelhaeuser Gas Engine. 
timate 

The London Journal ‘notes’ that Mr. 
Bryan Donkin, in the Engineer, speaks well 
of the Oechelhaeuser gas engine for working 
directly with blast furnace gas. The writer re- 
fers to the striking discovery of the last few 
years that the blast furnace is an ideal gas 
generator, the importance of which is only 
now being perceived. The practical difficulties 
in the way of using blast furnace gas for 
motor power purposes have been almost com- 
pletely overcome. That of its low heating 
value—about one-fifth that of coal gas—is met 
by the use of much higher compression in the 
engine cylinder. The worst trouble is the 
dusty character of the gas; but this has been 
largely got rid of by sufficient washing. The 
only really serious difficulty in the way of the 
utilization of blast furnace gas lies rather with 
the engine than with the fuel, and is a ques- 
tion of the possibility of making gas engines 
large enough to enable the gas to do the work 
which is waiting for it. Small motor units are 
of no good in this connection. The engine 
must be proportionate to the large fuel supply 
and the heavy work to be done; and about 
600-horse power units isthe minimum. The 
Oechelhaeuser engine is characterized as speci 
ally suited for blast furnace gas. It is of 
peculiar design, having one long cylinder, in 
which two cylinders (one at each end) work in 
opposite directions ; and there is an auxiliary 
double acting air pump. ‘The working charge 
is compressed to 8 or 10 atmospheres at the 
inner end of the stroke, when the two cylinders 
are nearest together, and the ignition is electri- 


cal. The cycle which now begins is too com- 
plicated to decribe shortly; but the engine is 
reported to be working well at the Horde Iron 
Works, in Westphalia. It is being made in 
sizes up to 1,500-horse power with a single 
cylinder. 





The Market for Gas Securities. 
_>-— 

Tho ‘‘sensation” of the week in city gas 
circles was the announcement that the Con- 
solidated Gas Company had formed a working 
alliance with the New York Gas and Electric 
Light, Heat and Power Company. While 
this agreement had been to all intent known by 
many for some months, it is nevertheless now 
officially confirmed. That it is of importance 
as affecting the local artificial lighting situa- 
tion is true, but that it is everything in respect 
thereto is far from fact. Consolidated sold up 
to 199 and down to about 191 during the week, 
with the close to-day (Friday) at 192 to 1944. 
There is no particular change in other city gas 
shares, save that Amsterdams are nominatly in 
better demand. 

Brooklyn Union moved up sharply, as also 
did Peoples, of Chicago. Lacledes were steady, 
while Baltimore Consolidated showed weak 
ness. On the surface, the indications favor 
higher prices generally. 














Gas Stocks. 





Quotations by George W. Close, Broker and 
Dealer in Gas Stocks, 


16 Waut Street, New York Ciry. 
Jan. 8. 


&= All communications will receive particular attention 


2 The following quotations are based on the par value 
of $100 per share. 


N. Y. City Companies. Capital. Par. Bid. Axked. 
CORON ao nccccsdcentes $39,078,000 100 192 194 
Central Union, Bonds, 5’s. 3,000,000 1,000 107% 108% 
Equitable Bonds, 6’s........ 1,000,000 1,000 105 ‘ 

- Ist Con. 5’s....... 2,300,000 1,000 115 18 
Metronolitan Bonds ....... 658,000 ; 108 112 
WAAR. i oc ctcccccecececcoess 3,500,000 100 300 «6305 

0. as tacencsnswese 1,500,000 1,000 100 102 

Municipal Bonds............ 750,000 . ” 

New Amsterdam Gas Co... 13,000,000 100 24 25 
bp ae 10,000,000 100 45 46 
OG OO eiacdedasiiacas - 11,000,000 1,000 O4 95 

Northern Union, Bonds, 5’s. 1,250,000 1,000 95 97 

New York and East River... 

Bonds Ist 5's. .....ccccee 3,500,000 1,000 109 111 
* 1st Con. 5's... - 1,500,000 112 114 

Richmond Co., 8. I........ 348,650 50 70 

sis Bonds....... 100,000 1,000 a : 
Cena, .vccccccasoccese ++» 5,000,000 100 98 105 

Preferred...........20+. 5,000,000 100 110 125 
Bonds, 1st Mortgage, 5’s 1,500,000 1,000 110 114 

Yonkers ....... cvecccocecece 299,65 500 130 

Out-of-Town Companies. 

Brooklyn Union ........++++ 15,000,000 100 147 14714 

* “ Bonds (5’s) 15 000,000 1,000 118 119 

By BIN ccvdascocedesexs 50,000,000 50 1% 13g 

= Income Bonds.....  2,000.000 1,000 P= 75 

Binghamton Gas Works... . 450,000 100 40 sl 
et, eee 475,000 1,000 6g [94 

Boston United Gas Co.— 
1s Series S. F. Trust.... 7,000,000 1,000 92 rs 
2d > = ** 4... 38,000,000 1,000 68 71 

Buffalo City Gas Co. ....... 5,500,000 100 9 11 

™ = Bonds, 5’s_ 5,250,000 1,0U0 S4 85 
Central, San Francisco..... 2,000,000 106 108 
Chicago Gas Co. Guaran- 

teed Gold Bonds........ 7,650,000 1,000 104 104%4 

Columbus (O.) Gas Co., ist 

Mortgage Bonds.......... 1,207,000 1,000 106 108 
Columbus (O.) Gas Lt. & 

4 1,6*2,750 100 60 65 
WING xaxdceccatesas 3,026,50u 100 s4 86 

Consumers, Jersey City 

Bonds ....ccsece.scesccees 600,090 1,000 102 105 
Cincinnati G. & C.Co....... 8,500,000 100 197 197% 
Consumers, Toronto........ 1,700,000 50 230 235 
Capital,Sacrament ..... 500,000 50 35 

Bonds (6’s).. a 150,000 1,000 . 

Consolidated. Baltimore... 11,000,000 100 51%~—Ci«t 
Mortgage, 6°S........0+- 3,600,000 118 
Chesapeake, ist 6’s..... 1,000,000 
Equitable, ist 6’s....... 910,000 ad 
Consolidated, ist 5’s.... 1,490 000 - “ 112 

Consolidated GasCo.ofN.J. 1,000,000 100 21 23 
kts Con. Mtg. 5’s...... 380,000 1,000 87 90 

Consolidated G. & E. Co.’s., 

Little Falls, N.Y.......... 90,000 100 100 

UE ba dccacccsccxusse 75,000 na 4a 100 

Detroit City Gas Co........ 4,560,000 50 9534 96 
«” Prior List 58... 000. 4,598,000 1,000 9914 100 

Detroit Gas Co., 5°S.... wes 386,000 1,000 100 101 
OD Fe Piivedicccccsss 16,000 100 100% 101 

Equitable Gas & Fuel Co., 

Chicago, Bonds..........+. 2,000,000 1,000 101 
Fort Wayne ..cccc..cccccccs 2,000,000 77 83 

5 BOGGR.....cccee 2,000,000 ‘a 85 
Grand Rapids Gas Lt.Co.. 1,000,000 50 

= Ist Mtg. 5°S...cccee 1,125,000 1,000 ; 

TAPS Eo civic cectedesccuses 750,000 2 220 

Hudson County Gas Co., of 

New Jersey..cccccccccees 10,500,000 “e 25 in 

bs Bonds, 5’s..... 10,500,000 102 105 
Indianapolis...... ......+++ - 2,000,000 122 128 

rig Bonds, 6’s....... 2 650,000 et 105 106 
Jackson GaS CO,....e.eee0 250,000 50 72 78 

te Ist Mtg. 5’s....006 ° 250,000 1,000 101 102% 

Lafayette Gas Co., Ind..... 1,000,000 100 68 7 
BOMES .cccscee coscescces 1,000,000 1,000 81 86 

SA ictucttncdaaecians 2,570,000 50-106 

Laclede, St. Louis........ «» 7,500,000 100 7 80 
Pratented, ciccse--cceese 2,500,000 100 100 
DARED 5c ntccscte coves +» 10,000,000 1,000 107 

Madison Gas & Elec. Co,... 400,000 100 82 
Ist Mtg. 6’s........ 350,000 1,000 10244 108 

Montreal, Canada .......... 2,000,000 100 §=—. 200 

Newark, N. J,,GasCo...... 16,000,000 50 60 


Bonds, 6S cccccccccccece 
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New Haven.. esevecccese 1,000,000 2% 280 ©6300 
Nashville Gas Lt. Co pease oe 1,000,000 50 110 was 
ee en 2,000,000 a 43 45 
ny Bonds....... “ 750,000 
Peoples G. L. & Coke Co.., of 
ND i sG cercavioncbanss 25,000,000 100 105% 105% 
Peoples Gas Lt. & Coke Co., 
Chicago, 1st Mortgage.. 20,100,000 1,000 1118¢ 11144x 
2d a -- 2,500,000 1,000 104 105 
Rochester Gas & Elec. Co... 2,150,000 50 88 
Nee 2,150,000 50 118 7 
Consolidated 5’s........ 2,000,000 874% 90 
San Francisco, Cal......... 10,000,000 100 55 57 
St. Paul Gas Light Co...... 1,500,000 100 574 «58k 
ist Mortgage 6’s....... 650,000 1,000 82 85 
Extension, 6’s........... 600,000 1,000 “ : 
General Mortgage, 5’s 2,428,000 1,000 8s 9014 
St. Joseph Gas Co.......... 1,000,000 100 42 44 
wi Ist Mtg. 5’s...... + 750,000 1,000 9644 «98 
Syracam®, M. V.. 6s ..06.5<s 1,750,000 100 154% 18 
WO. cb insd ccunsk dchaen 1,612 000 1,000 81 84 
Washington, D.C .......... 2,600,000 20 «285 
First mortgage 6’s...... 600,000 : . es 
Western, Milwaukee ....... 4,000,000 100 10634 10734 
Bonds, 5’s...... 3,830,500 1°6 108 
Wilmington, Del. 600,000 220 50 
* ? 
e 
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Poviins & Co., Mow Work Cree ...s ss cccece cscesecccaes 70 
Despard Gas Coal Co., Baltimore, Md..............eee085 71 
Westmoreland Coal Co., Phila., Pa.............ceseeeeee 7 


Berwind-White Coal Mining Co., New York and Phila... 70 


CANNEL COALS. 


Poskins:& Co., Mew Tork Ce seicictccncsiccccvecscoccs. 70 
CONVEYORS. 
The Link-Belt Machinery Co., Chicago, Ills .. .......... 58 
GAS ENRICHERS, 
Standard Oil Co., New York City .........ccccssceceseces 7 
The Sun Oil Co., Pittsburgh, Pa.......... pebde etek s aan 71 


COKE CRUSHER. 
OC. TRY Hear Com a, Ba isch is ov is i009. 0s kee sckoees 71 


GAS GAUGES, 
The Bristol Co., Waterbury, Conn.............eeeeeceees 60 


GAS GOVERNORS, 
Connelly Iron Sponge and Governor Co., New York City 69 


Ishell-Porter Oo., Now York City’.....cccccccccccccccccecs 74 
Deas P PE ae Cy, IO. 0 5g bs vidnvsh anes ekandes <a’ 74 
Wm M. Crane Co., New York City..........0....  . sees 941 
CEMENTS. 
1, Fe ON, ROI iio Fin b's os Sc actevcriccccess 68 
RETORTS AND FIREBRICKS, 
J. H. Gautier & Co., Jersey City, N. Jo... cccccccccccces 68 
Raa Pee, TOU CT ind ik tevasavcicscéavccsses 68 
Laclede Firebrick Mfg. Co., St. Louis, Mo................ 68 
Ce ae as De iia a ined bie nccais dk cdeckcdcees 68 
James Gardner, Jr., Pittsburgh, Pa...................0. 68 
Henry Maurer & Son, New York City.................00. 68 
Baltimore Retort and Firebrick Co., Baltimore, Md...... 68 
Parker-Russell Mining and Mfg. Co., St. Louis, Mo...... 68 
Brooklyn Firebrick Works, Brooklyn, N. Y.............. 68 
REGENERATIVE FURNACES, 
Bartlett. Hayward & Co., Baltimore, Md................. 73 
Fred. Bredel, Milwaukee, Wis...............scereccccnees 62 
J. H. Gautier & Co., Jersey City, N. J.................. ane 
Parker-Russell Mining and Mfg. Co., St. Louis, Mo....... 68 
Ades Freak, HOG BOT GF... ccccneoviessscsscvcaces 68 
SELF-SEALING MOUTHPIECE DOORS, 
Isbell-Porter Co., New York City...... ...... bibetdevaude 74 
Continental Iron Works, Brooklyn, N.Y..... séeevance coos 74 
Logan Iron Works, Brooklyn, N. Y......... 6bcbeecesence 76 
ee ne 74 
INCANDESCENT GAS LAMPS, 
Welsbach Commercial Co., Phila., Pa..... axbepesceatnees 66 
BURNERS, 
C. A. Gefrorer, Phila. P@...0..s.000 iceabhn Stedescssweese FA 
Wm. M. Crane Co., New York City ...... .ccccosccccs ose 59 
D. M. Steward Mfg. Co., Chattanooga, Tenn.........:... 59 
LAVA GAS TIPS. 
D. M. Steward Mfg. Oo., Chattanooga, Tenn.............. 59 





STREET LAMPS. 


Welsbach Street Lignting Co., New York and Phila..... 4 
Thos. T. W. Miner, New York City......cscecccccscceeeee 


PURIFIERS. 


Stacey Mfg. Co., Cincinnati, O............ccccesereerees 5 


PURIFYING MATERIALS. 
Connelly Iron Sponge and Governor Co., New York City 69 
van Baarda & Co., Dusseldorf-on-the-Rhine.......ssee00+ 6% 


VALVES. 


Ludlow Valve Manufacturing Co., Troy, N. Y.... 
Chapman Valve Manufacturing Co., Boston, Mass.......  ‘i) 


eeeceee OU 


R. D. Wood & Co., Phila., Pa. ... 2.0. cccseccccee edvoed coos 04 
Continental Iron Works, Brooklyn, N. Y....... Re ee 74 
The P. H. & F. M, Roots Co., Connersville, Ind..... gave 68 
Isbell-Porter Co., New York City.. cneeeeracs 74 


The Western Gas Construction Co., \Fort ‘Wayne Ind.... 40 


EXHAUSTERS. 
The P. H. & F. M. Roots Co., Connersville, Ind...... bess 68 
Isbell-Porter Company, New York City.......... pcbvasar, V4 


Connelly Iron Sponge and Governor Co., New York City 69 


ELECTRICAL APPARATUS. 
Wm Henry White, New York City ...........++6 pbiuece. 75 


ENGINES AND BOILERS, 


The [azelton Boiler Company, New York City.......... BYE 
PURIFIER SCREENS. 
John Cabot, New York City..... eeccvcereceses ci veiencs 60 


GAS STOVES. 


American Meter Co., New York and Philadelphia ....... 65 

Maryland Meter and Manufacturing Co., Baltimore, Md. 7% 

Keystone Meter Co., Royersford, Pa.........sseeeeeeeees 78 

Wm. M. Crane Co., New York City..,...... cabacawesevade 941 

Nathaniel Tufts Meter Co., Boston Mass..........- ane 78 

Gilbert & Barker Mfg. Co., New York City......... came» 58 
HOT WATER HEATERS. 

Wm. M. Crane Co., New York City............se008 eee 941 
Gilbert & Barker Mfg. Co, New York City.........+. sees 58 
GASHOLDER TANKS. 

J P. Whittier, Brooklyn, N. Y¥.....csccccssceeeeeeeeseeees 60 
GASHOLDERS., 

Bartlett, Hayward & Co., Baltimore, MG..........+.+000+ 7 
Continental Iron Works, Brooklyn, N. Y....ecesseeeeeees 74 
Deily & Fowler, Philadelphia, Pa.............+++. socvcces 76 
Davis & Farnum Mfg. Co., Waltham, Wass.............+- 72 
Kerr Murray Mfg. Co., Fort Wayne, Ind....... ecdondéees 72 
Stacey Mfg. Co., Cincinnati, Ohio...... ovevesesesss eedeeen 10 
R. D. Wood & Co., Philadelphia, Pa...... wkene bo seebewe, 74 
Logan Iron Works, Brooklyn, N. ¥....0..eeeseeeees sow 76 
Riter-Conley Mfg. Co., Pittsburgh, Pa..........+-...++++ 75 
GAS SECURITIES. 

Henry Marquand & Co., New York City........... «+... 57 
ADVERTISING. 

J. Howland Harding, New York City......ssssesesseeee. 57 


BOOKS, ETC. 


Newbigging’s Handbook.....sssesesseeeeeereseeeees eoceee 64 
Field's Analysis, 1898........cessscceseseees wide heies él 
Scientific BOOKS. .......sceseceseeeeeces Sepncceovestcuweae 10 
Digest of Gas CaseS.......sceeecseeesceeeees eevvccee seoeee ‘1 
Practical Photometry............eesees ecccccccoccccccéns 88 
Gas Flow Computers.........+++ O00 veeseeseasedees evccpee 4 

Hughes’ “Gas Works”’.......... covecvcccccccccoceses coce 69 
Gas Engineer's Pocket-Book....... evdccavekass seas cone 0 
Excerpts from Reports of Gas Commissioners........... ‘3 
Poole OF: FUelS...... ccccccccsccvvccecseses eecbicbsseers evecces| 19 
DIES ic waxed fashsivcels cicnedhaareoaideds tbh nace 70 
Directory of Gas Companies eos wreaace cank va ease Siaeeee 15 
Practical Handbook on Gas Engines...... pes hesees ieuna’ 4 
Conk Tar THOS... 0c cccccccvcccsecsccccccconenssscnctessocsse 60 








DIVIDEND NOTICE. 


ower OF Tue UNITED Gas IMPROVEMENT Co., ) 
. CORNER BROAD AND ARCH 8Ts., 
Putna., Pa., Dec. }, 1899. ‘ 


The Directors have this day declared a quarterly dividen i 
of 2 per cent. (one dollar per share), payable Jan. 1 
1900, to stockholders of record at the close of business De 
30. Checks will be mailed. 

EDWARD C. LEE, Treasurer. 


1281 3 
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Position Wanted 
As Superintendent of Gas Works, 





ya young man who has had 15 years’ experience as Super- 





; 


Flexible Joints for All Purposes. 


Steam, Gas, etc. 
than hose to convey steam to holder cups. 
a packed joint, and when repacked is as good 





HENRY MARQUAND & CO.. 


Seventy-five per cent. cheaper 
It is 


as new. Have been in use on a number of 
tendent of gas and electric light plants, and has been ; holders for years. Catalogue free. B A N K E R ~ 
arly 12 years with one Company. Best of references. CAMPBELL MANUFACTURING Co., ; 
1280-6 Address *S§.,.’ care this JouRNAL. Box 271. Stamford, Conn. —_ 

















BROKERS. 





Position Wanted 


As Manager or Engineer of a Gas 
Company. 
\ Thoroughly Competent Gas Manager of many years’ ex- | 
F perience in the manufacturing and the executive ends of a | PENSES. 
(as Company desires a ition as Manager or Engineer of a 
jas Company selling not less than 50,000,000 cubic feet per | 
num. Highest references given. Address *‘T.,”° } 
1 267-tf Care this Journal. 











Utilize Your Cas Liquor. 
|NO EXTRA LABOR OR 
OPERATING EX- 






160 Broadway, New York City. 


“THE MINER” 


Globe 














: WANTED, | 
'  Second-Hand et of Purifiers, about | 
‘ 10 ft. x 12 ft. x 3 ft. 6 ins. 


Please state size of connections. Address 
“ WESTERN,” care this JouRNAL. 





1282-4 


















Street and Boulevard 
Lamps. 


Cheapest and Best. 
THOUSANDS IN USE WITH 
INCANDESCENT BURNERS. 


Send for Catalogues. 


THOMAS T. W. MINER, 


821-823 Eagle Av., N.Y. 


AGVERTISING, 


| 
1545 BR°ADWAY I 
LONG ACRE SQUARE 

NEW YORK 























: # J 2 | 
| King’s Treatise 
4 | 
(1 A second hand set of King’s Treatise, in good 


order, wanted by 


‘*ENGINEER,” care this Journal. 








REMOVAL NOTICE. 





: | The Hazelton Boiler Company 


. Hor Sale. 
_ A Small Gas and Electric Light Plant, 
: in a Southern city of 8,800 inhabitants. 


Address FORT WAYNE ELECTRIC CORPORATION, 
1097-tf Fort Wayne, Ind. 


have removed to their NEW WORKS at Rutherford, 
New Jersey. 

Please address all communications to the Company at 
their New Office, 120 Liberty Street, N. Y. City. 











‘ 





CHOLLAR’S SYSTEM OF 
GAS PURIFICATION. 


Covered by Five U.S. Patents. 

In operation, revivification of the oxide is effected by 
repeated reversals of the direction of the flow of the gas 
through the beds (in the two boxes used under this sys- 
tem.there are eight acifferent routes for the gas to take) 
whereby the purified gas is made to revive the oxide in 
parts of the apparatus while the foul gas is fouling it 
in others. 

The boxes are charged or discharged from the sides 
as well as the top. 

There are no Hydraulic Cups or heavy covers. 

Either end of the apparatus is inlet or outlet at pleasure. 

The capacity is increased five-fold or more over ordi- 
nary methods without addition to building. 

The apparatus costs less than for any other system. 


The Stacey Mig. Co., 


SOLE MANUFACTURERS, 
FOR FURTHER INFORMATION WRITE CINCINNATI, OHIO. 


B. E. CHOLLAR, 411 N. 11th St., St. Louis, Mo. 





For Estimates Write 








Coal Tar Genealogical Tree. 


with Rollers. Price, $3.50. Orders may be sent to 








A. M. CALLENDER & CO., No. 32 Pine Street, New York 


Mr. T. Viner Clarke, of London, Eng., having compiled a novel Chart or 
Map illustrating the various CHEMICAL PRODUCTS DERIVED FROM 
COAL AND COAL TAR, in the form-of a Genealogical Tree, including 


all the products discovered (the total number amounting to near 700), offers for sale a limited number of copies in Colors, mounted on Linen, 
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ulead Cantu & Improvement Ga 


Offices: 15 WALL ST., NEW YORK, and OSHKOSH, WISCONSIN 


Owners of the “SUTHERLAND” Patents for Water Gas Apparatus. | 


Gas, Electric Light, Water Works, and Electric 
Street Railways Built, Remodeled, 






Operated, Bought and Sold. 
A few of the places where the SUTHERLAND Apparatus is in successful operation : 
Ilion, N. Y. Tarrytown, N.Y., 3 orders. Mendota, III. 
Herkimer, N. Y., 2 orders. Ft. Henry, N. Y. Circleville, O. 
Little Falls, N. Y. Gainsville, Fla. Joplin, Mo. 
Fishkill-on-Hudson, 2 orders. Hollidaysburg, Pa. Ashville, N. C. 
Clifton Springs, N.Y., 2 orders. Waterville, N. Y. Youngstown, O. 
Green Bay, Wis. Huntington, L. I. Kingston & Rondout, N.Y. 
Stevens Point, Wis. Lexington, Mo. 
CORRESPONDENCE SOLICITED. 








THE LINK-BELT MACHINERY CO. 


Rue 


SAFETY Gas MAIN | ENGINEERS, FOUNDERS, MACHINISTS, ' 


Chicago, U.S. A. ' 


STOPPER bo 


2H-E.U6 TST. N.Y. 
is wer SSS 


ELEVATING & CONVEYING 
LINK-BELT scucetcimn: 
COAL, COKE, OXIDE, ETC 







Breaker Rolls, Shaking Screens, 




















SEGA 6 2 . ig NES OR TE NE SEN, NY oe gaa 


Tilting Coal and Coke Cars, ; 





She Power Transmitting Machinery f | 
FOR SHUTTING OFF GASIN MAINS | ors oan le te en ny ' 
TEMPORARILY DURING ALTERATIONS = existing conditions and available space. 
AND REPAIRS ‘*LinkeBelt” isreaker. CATALOGUE UPON APPLICATION. F7 T 
eee ] 
GILBERT & BARKER MFG. CO., 82 John Street, New York. | G 
Gas Engineers and Contractors. Dr 


Gas Works constructed for Villages up to 1.000 Burners, using either Gasolene or Acetylene. 


FUEL GAS FOR ALL MANUFACTURING PURPOSES, FOR COOKING AND LAUNDRY WORK, 
AND FOR DRIVING GAS ENGINES AND CALORIC PUMPING ENGINES. 





We refer to the following Incorporated Gas Companies, using our plants: Merchants Gas Co., Norwich, N. Y.; Merchants Gas Co, 
So. Otselic, N. Y.; So. New Berlin Gas Co., So. New Berlin, N.Y.; Afton Gas Co., Afton, N. ¥Y.; DeRuyter Gas Co., DeRuyter, N. Y. ; 
Bainbridge Gas Co., Bainbridge, N. Y.; Commercial Gas Light Co., Oxford, N. ¥. ; West Winfield Gas Co,, West Winfield, N. Y. 
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ite picast ies Biases 


a oi ackburn, Eng. . 
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W. H. PEARSON, Prest. W. H. PEARSON, Jr., Vice-President. J. T. WESTCOTT, M.E., Manager. L. L. MERRIFIELD, M.Inst.M.E., Chiei _acineer. 






THE ECONOMICAL GAS APPARATUS CONSTRUCTION CO., LD. 





American Offices: 269 FRONT STREET, EAST, TORONTO, ONT. 
London Offices: '9 ABINGDON STREET, WESTMINSTER, S.W. 


Telegraphic Address: ‘‘CARBURETED LONDON AND TORONTO.’ 





“he above Company have erected since 1893, or are now erecting, thei- “universal type of Carbureted 


Windsor Street Works, Birm' neham, ‘Eng. . 
Saltley Works, Birmingham, ™ 
Colchester, Eng. 

Birkenhead, Eng. 

Swindon (New Swindon Gas Co. ), Ene. 


Water Cas P ants at the following C.s Works: 


Cubic Feet Daily. Cubic Feet Dally 


1,250,000 | Montreal, ........... 590,000 
2,000,000 | Peterborough, Ont... ... =... =. 250,000 
2,000,000 Wilkesharre, Pa. . . . . . -» $50,000 
300,000 | St. Catherine's (Second Contract), . . « 250,000 
2,250,000 | Buffalo,NY. 2... .... . . . 2,000,000 
120,000 | Winnipeg, Man... . . .. . 500,000 


Saltley Works, Birmingham, Eng. (2d Contract) 2,000,000 | Colchester, Eng. (Second Contract), .. . 300,000 
Windsor St. W'ks, oe (2d Contract) ihe | ae 


Halifax, Eng. . 

Toronto, . 

Ottawa, . . ; 

Toronto (Second Contract, Remodeled), . 
Lindsay (Remodeled), 

Belleville, . 

Ottawa (Second Contract), 

Brantford (Remodeled) . . 

St. Catherine's (Remodeled), 

Kingston, Pa. 


1,000,000 | Rochester, Eng... oe. 
250,000 | Kingston, Ont. . . «ike. «hae 
250,000 | Crystal Palace District, Eng. . . 0 eo oe BOUT 
2,000,000 | Duluth,Mim.-......... =. 300,000 
125,000 | Caterham,Eng.. . .... 1... 150,000 
250,000 | Enschede, Holland, ........ 150,000 
250,000 | Leicester,Eng. . . .. . « 2,000,000 
200,000 | Buenos Ayres (River Platte Co.), .. «+ 100,000 
250,000 | Burnley,Eng . 2... .. . . © 2500,000 
125,000 











Progressive Gas Companies 


SHOULD USE A CHECKED BURNER, 


‘i BUT should be Sure that | 


they use one that is 


Recent tests made by an expert Photo- 
metrician give 


| Steward Burners 





THE HIGHEST CANDLE POWER. 


; The D. M. Steward Mig. Co., 


New York Office, CHATTANOOGA, 
107 CHAMBERS ST. Tenn. 











TL GEORGE R.ROWLAND. 


Formerly with the Continental iron Works. 


| Draughtsman and Constructing-Engineer. 


Drawings, Specifications and Estimates furnish®t for the con 
struction of new works or alteration of old works. Special 
attention given to Patent Office drawings. 


> Office, No. 245 Broadway, N. Y. City. 





Practical Photometry. 


By William Joseph Dibdin. 
Price, $3.00, 


i. Iie CALLENDER & CO., 32 Pine St., N. Y. CITY 





— ORDINARY UNGHECKED BURNER cannot 

possibly do proper work at all kinds of pressure. The inefficiency 
and wastefulness are largely due to the fact that it presents the same 
conditions, whether using gas at one, two or three inches. Hence the 
big, flaring light, the constant waste and apparently unreason- 
able bills. 

Many Gas Companies, appreciating the commercial advan- 
tage of first-class service, have adopted the BRAY Burner as 
the STANDARD for TESTING purposes, and for general use 
in connection with their lighting systems, replacing old equip- 





ments with BRAY Burners, in order that their customers 
should have the advantage of the best appliance in the market. 


OoOnxe PRICE TO v.% +> 2P 


WM. M. CRANE COMPANY, 


Sole Agents for the United States, 
1131-11383 BROADWAY, NEW YORK CiTyYy 


THOS. TAY COMPANY, ‘Distributing Agen s for the Pac fic Coast SA“ FRANCISCO. 


r aten tter For Cutting Cast, Wrought 
THE ANDERSON barrying ane bes Cee ron, Gas & Water Pipes 
= Made in all sizes. aN : % 
hue THE ANDERSON PIPE CUTTER 
} COMPANY. Manufacturers, 
Yaee 163 Liverpool st,,£. Boston,Mass 
N. Y. Office, 135 Greenwich St 
C. H. Tucker. Jr.. Manager. 


WALDO BROS., 
102 Milk Street, Boston, Masé 

























Will cut from 2 in. to 24 in. 


5 ‘Pipe Cutting Tool 
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Special Trays for Iron Sronge or Oxide of Iron, i 
CHURCH’S TRAYS a Specialty. | ALEX. C. HUMPHREYS, M.E.,M. nst.C. E. ARTHUR G. GLASGOW, M. E.,M. Inst. C.E. F 
Reversible, Strongest, Most Durable, Most Easily Repaired. | : 
equa, LIUMPHREYS & GLAsGow, | 
a Ve . v . New York. England. E 
— CONSULTING CAS ENCINEERS 
SEN AND MANACERS. 
UU) NEE | CAS PROPERTIES PURCHASED. 
553-557 West Thirty-third Street, New York. | 
We also make the Cheapest and Strongest 
REVERSIBLE BOLTED TRAYS IN THE MARKET. 
ES atc | CHAPMAN VALVE MANUFACTURING CO. 
| MANUFACTURERS OF , | 
a Valves and Gales for Gas, Ammonia, Water, Blt, | 
Also, Gate Fire Hydrants with and without Independent | 





GAUGE, 


For continuous re- | 
cords of | 


Nozzle Valve. All Work Guaranteed. 


Works & Gen’! Office, Indian Orchard, Mass. Treasurer’s Office, 72 Kilby &112 Milk Sts., Boston. Mass 
Chicago Office, 24 West Lake St. New York Office, 28 Platt St. 
St. Louis Office, L, M. Rumsey Mfg. Co., 810 North Second St. 


Ludlow Valve Mfg. Co., 


TROY, N.Y., U.S.A. 


Double and Single Gate Valves, %” to 72”, 
—— 


Gas, Water, 
Steam, Oil, 
Ammonia, Etc. 





Street 
Cas Pressure. | 
Simple in con- = 











straction, | 
accurate in operation, 
and low in price. 


| 
Fully Guaranteed. Send for | 
Circulars. 


THE BRISTOL C0, 


Waterbury, Conn. 
=| 


GASHOLDER TANKS AND 
GAS WORKS MASONRY COMPLETE 


| 
P'ans prepared and Estimates furnished at short notice. | 
j 
| 
| 


J. P. WHITTIER, 


70 Rash St.. Near Division Ave.. Brooklym, N. WY. | 


THE GAS ENGINEER’S POCKET-BOOK. 


By HENRY O'CONNOR. F 

















HOT GAS VALVES A SPECIALTY. 








Send forCatalogue. 











Comprising Tables, Notes and Memoranda relating to the Manufacture, Distribution and Use of Coal Gas, and the 














Construction of Gas Works. i 

nies Fates oni. i 

A. M. CALLENDER & COMPANY, No. 32 Pine Street, N. ¥. City. | 
Goal Tar Genealogical Tree | 
MR. T. VINER CLAREH, of London, Ene, | 
Having compiled a novel Chart or Map illustrating the various f 


CHEMICAL PRODUCTS DERIVED FROM COAL AND COAL TAR, 


in the form of a Genealogical Tree, including all the products discovered to date (the total number amounting to near 700), offers for sale a 
limited number of copies in Colors, mounted on Linen, with Rollers. Price, $3.50. Orders may be sent to 


A. M. CALLENDER & CO., - - No. 32 Pine Street, New York. 
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CHARLES M. JARVIS, President. F. L. WILCOX, Treasurer. 


mao THE BERLIN 
wee IRON BRIDGE COMPANY, 


Engineers, Arehitects, 


AND 


Builders of Steel Structures. 


GEORGE H. SAGE, Secretary 





= setae , :o een oO 
. . 


The accompanying illustration is taken direct from a photograph 
made during construction, and shows a Steel Framework for the 
Fireproof Warehouse designed and built by us for James Everard, on 
the corner of Washington and Tenth Streets, New York, N. Y. 





Main Office and Works, 


EAST BERLIN, CONNECTICUT. 


BOSTON OFFICE, 200 Equitabie Building. 
NEW YORK OFFICE, 718 Bennet Building, Cor. Fulton and Nassau Streets. 


FIELDS ANALYSIS 


Eor the Wear 1898. 


























An Analysis of the Accounts of the Principal Gas Undertakings in England, Scotland, and Ireland Being the 
Thirtieth Year of Publication. Compiled and Arranged by 


JOHN W. FIELD, 


Secretarv and Ceneral Manager of The Cas Light and Coke Co., London. 





Price $5. For Sale by 





No. 32 Pine Street, N. Y. City. 
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AMERICAN GAS COMPANY 


Constructors of Coal Gas Apparatus. 
a KLONNE-BREDEL um. 


Recuperative Furnaces, Washers, Condensers, Purifiers and Purifying 





Machines, Ammonia Plant, Coke Conveyers, Ete. : 





Complete Works Erected with Guaranteed Results. 


BASTERN AGENTS FOR 


FRED. BREDEL’S SYSTEM P. H. & F. M. ROOTS GO.’S 
COAL GAS PLANTS AND GAS APPARATUS. Exhausters, Blowers, etc. 














222 South Third Street, Philadelphia, Pa. 





GEORGE G. RAMSDELL, General Manager. Correspondence Solicited 


FRED. BREDEL, C.E. 


Goal and Water Gas Plants. 


OWN SYSTEM. 


REGUPERATIVE FURNACES, WASHERS, CONDENSERS, PURIFIERS, PURIFYING MACHINES, COKE GONVEYERS, ETC 








oe 
pss 
Yj 
& 
Bt 
a, 
a 
g 
A 
z 
ia 
wes 
3 
a 
it 
big 
ay 
: 
: 
t 
* 
a 


ne a a RNR = RRR SS 





SOLE UNITED STATES AGENT FOR 


ARROL=-FOULIS MECHANICAL CHARGING AND DRAWING MACHINES. 


Gas Enriching Plants to Enrich Coal Gas up to 24 Candle Power, and Making a White, Bright, Non-smoking Gas 








CAS RETORTS AND SPECIAL BLOCKS AND FIREBRICK MANUFAC- 
TURED UNDER THE SUPERINTENDENCE OF MY OWN CHEMIST. 


COMPLETE GAS WORKS... 











No. 118 Farwell Avenue, . Milwaukee, Wis. 
Eastern Agents: AMERICAN GAS CO., Construction Department, 222 So. 3d St., Phila., Pa 
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~ ROOTS’. 


LATEST IMPROVED GAS EXHAUSTER 


— AND— 


NEW GAS GOVERNOR AND STEAM VALVE. 
GUARANTEED TO REGULATE WITHIN ONE-TENTH OF AN INCH, WATER PRESSURE. 


The Most Perfect Gas Governor on the Market. 


MORE DIRECT IN ACTION. FEWER PARTS. 
EASIER TO ADJUST THAN ANY OTHER COVERNOR. 




















ST i) aia ae a, ae TT 
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P. H. & F. M. ROOTS CoO., 


Connersville, Ind. 109 Liberty St., New York. 


Eastern Office: 


American Gas Company, 


222 South Third Street, Philadelphia, Pa. 
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NEW YORK, 33 Nassau St. PHILADELPHIA, Broad and Arch Sts. CHICACO, 54 Lake St. 


Welsbach Street Lighting Company | 


.... OF AMERICA .... Hi 


cum —. Welsbach System 
sovowes of Street Lighting, 


Which includes its specially DESIGNED AND PAT- 
ENTED BURNER for STREET and PARK LIGHT- 
ING exclusively. 

Uniformly SUCCESSFUL in seventy-five Cities 
and Towns. 

By means of the Welsbach System of street lighting 
the superiority of GAS over electricity for street lighting 
has been fully demonstrated. 


POINTS OF MERIT: 


Economical, 
Itis ) Attractive, 
Successful, 
Up-to-date. 
IT LIGHTS THE STREET. 


Where there are no gas mains we can furnish an equally good 
light by our SELF-GENERATING NAPHTHA WELSBACH 
BURNER, and thereby supply a uniform light in all localities, 








No. 38. 
Correspondence solicited from Gas Companies and others interested in Municipal and outside lighting. 


No. 36. 








NOW READY. 
THE SIXTH (AND CENTENARY) EDITION 


— OF THE’ — 


Handbook for Gas Engineers and Managers. 


By THOMAS NEWBIGGING, M. Inst. C.E. 


This Edition of the “ Handbook for Gas Engineers’and Managers” is a great improvement on all previous editions 
Much of the text has been re-written, in order to keep the work abreast of the constant advances that are beiuy 


made in the Gas Industry. PRICE, i é — $6.00. : 
A. M. CALLENDER & CO., - - No. 32 Pine Street, N. Y. City. 











PRACTICAL HANDBOOK ON 


m GAS ENGINES — 


With Instructions for Care and Working of the Same 
By G. LIECKFELD, C.E. 
Translated with 7-ermission of the author by GEO. M. RICHMOND, ME 


Frice, 831.002. 


a. M. CALLENDER & CO., 32 Pine Street, New York. 
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(Copyrighted, 1894, by the AMERICAN METER CO. 


AMERICAN METER C0. 





Day or WEEK. 


ESTABLISHED 1834. INCORPORATED 1863. 


NEW YORK AND PHILADELPHIA, 


CHICAGO, ST. LOUIS, 


SAN FRANGISCO. 





PUBLIC LIGHTING TABLE. 


JANUARY, 1900. 


Table No. 2. 


Table No. 1. NEW YORK 
FOLLOWING THE CITY. 
MOON. ALL Nieut 
LIGHTING. 
fs . ‘ , Extin- 
< Light. | Extinguish. Light. guish. 











P.M. A.M. 





1} 5.20 xx | 6.20 AM 
» | 







































































Sat. (20! 5.30 l 


Sun. |21| 5.40 l 
Mon. |22| 5.40 
9} 


2 
Tue. |23] 
Wed. 24] 5.40 
Thu, |25| 5.40 


Fri. |26] 5.40 
Sat. i271 5.40 
Sun. (28) 5.50 


Mon. |29) 5.50 

Tue. (30) 5.50 NM 
» | ees 

Wed. I311 5.50 


TOTAL HOURS 
DURING 1900. 


1.00 4.50 
2.00 || 4.50 


1.00 am}; 5.00 | 


2.00 5.00 
3.00 5.00 
4.00 5.00 


5.00 5.00 
6.10 5.00 
6.10 5.00 
6.10 5.05 
6.10 5.05 


6.10 5.05 


Mon. 5 4.30 | 6.30 
Tue. | 2} 5.20 6.20 4.30 | 6.30 
Wed.| 3] 5.20 | 6.20 4.30 | 6.30 
Thu. | 4] 5.20 | 6.20 4.30 | 6.30 
Fri. 5| 5.20 | 6.20 4.30 | 6.30 
Sat. 6} 10.10 6.20 4.30 | 6.30 
Sun. | 7/11.30 Fqi 6.20 | 4.30} 6.30 
Mon. 8|12.30 Am) 6.20 4.40 | 6.30 
Tue. 9] 1.40 | 6.20 | 4.40| 6.30 
Wed. 10} 2.40 6.20 4.40 | 6.30 
Thu. LL) 3.40 | 6.20 4.40 | 6.30 
Fri. {12} 4.30 6.20 || 4.40 | 6.30 
Sat. [13] 5.20 6.20 || 4.40 | 6.30 
oun. |l4iINoL. |NoL. 4.40 | 6.30 
Mon. |15|NoL.rmMiNoL. || 4.50 | 6.25 
Tue. | L6)/No L, |No Ra: 4.50 | 6.25 
Wed. |17|} 5.30pm! 8.10 px}| 4.50 | 6.25 
Thu. {18} 5.30 9.10 4.50 | 6.25 
Fri. 119) 5.30 10.00 4.50 | 6 


~- 
o> 
WD W@W 0 BD OO 7O 
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LIGHTING 





By Table No. 1. 


Hrs.Min 
January ... . 230.50 


By Table No. 2. 


January.... 








Iirs. Min. 
423.20 


February. ..175.40 | February. ..355 25 
March..... 189.00 | March... ..355.35 
April.... ...160.30 | April......298.50 
_ POE 150.40 | May .......264.50 
0 eee 137.00 | June...... 234.25 
eee 152.00 | July.......243.45 
August ... 171.50 | August ....280.25 
September ..187.20 | September. .321.15 
October... .213.10 | October ....374.30 
November... 221.50 | November ..401.40 
December. .231.50 | December. .433.45 





Total, yr...3987.45 





Total, yr. . 2221.40 
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THE RECENT DECISION. 
The United States Circuit: Court of: Appeals, 


In Its Opinion of December 7, 1899, 


FINALLY AND FULLY SUSTAINS THE WELSBACH COMPANY’S PATENT. 


DEALERS and USERS and MANUFACTURERS i | 
are CAUTIONED against INFRINGEMENT of the 


Welsbach Patents. 


Judge LACOMBE, in the United States Circuit Court, handed down the following opinion Saturday, Dec. 9, 1899. 

On motion to restrain complainant from sending circulars to the customers of American Incandescent 
Lamp Company. 
LACOMBE, Circuit Judge. 

Irrespective entirely of the preliminary objection that affirmative relief of this sort will not be granted to 
defendant—a question not now passed upon—there seem no good grounds for criticism of complainant’s 
circular. It states that Judge Townsend enjoined the “manufacture and sale” of infringing mantles, and he 
did grant such an injunction. And this Court has enjoined the sale of mantles which the person enjoined 
did not himself manufacture, when his past conduct in the matter of infringement created a special equity in 
favor of the complainant against him. It is true that the circular goes further, and threatens suit against per- Q 
sons who sell mantles, but who never have been at all concerned in manufacturing or causing them to be 
manufactured. 

In other words, it threatens suit upon the patent as if it were a patent for a product. But the complainant : 
insists that the threat is made in good faith; that it intends to bring suits against sellers of the infringing 
mantles upon the theory that the patent is really one for a product. In view of the peculiar language of the 
claim, this Court is not now prepared to hold that such contention would be wholly without merit, or that the 
complainant could not succeed against a mere seller. Moreover, it is contended that the seller of a purchased 
mantle himself promotes the taking of the final step in the process, and such contention has not yet been 
passed upon adversely to complainant. These are questions which should be left to be determined in one 
of such suits, rather than here. If complainant intends to prosecute one or more sellers, and there is nothing ] 
before the Court to induce a disbelief in its assertion that it does so intend, it would seem to be its proper : 
course to warn dealers to desist from selling. 

December 9, 1899. - | 





Se ca caso 


i Ripa 2 G5 


Perec ih ed. 
MCS ey eh ae 








Restraining orders issued in the United States Circuit Courts against— 


THE UNITED INGANDESGENT LIGHT GOMPANY. 
ST. LOUIS INGANDESGENT MANTLE GOMPANY. 
EGKERLE ELEGTRIGAL GOMPANY. 

H. KUPFER. 

THE NEWBY INGANDESGENT MANTLE COMPANY. 


All infringers will be prosecuted, whether Manufacturers, Dealers or Users. 





TO THE PUBLIC: Avoid Liability of infringement! . Take nothing but the GENUINE—always in 
sealed boxes bearing our registered trademark, ‘‘ WELSBACH.”’ 





WELSBACH LIGHT CO. 


Salesrooms in all the leading cities throughout the United States. 
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THE UNITED 
GAS IMPROVEMENT 
: COMPANY. 




















| THE STANDARD JUNIOR, 


i THE STANDARD DOUBLE SUPERHEATER, 

LOWE WATER GAS APPARATUS. 
Total Sets Installed to January |, I[9O00, - - - - - = - 327 
: Total Daily Capacity - - - - - - _- - 207,425,000 Cu. Ft. 


WATER GAS PLANT AS AUXILIARY TO COAL GAS WORKS. 





The led Gas Inrovenent Canpany 


Broad and Arch Streets, Philadelphia. 
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Established 1858. ‘ncorporated 1890. 


Unas. E. GREGORY gy Davin R. Daty V. Prest. & Treas. 
D. ABERNETBY, Sec. 


J.H. Gautier & Co. 


Greene & Essex Streets, 
Jersey City, N. J. 


2=eon 
MANUFACTURERS OF 


CLAY GAS RETORTS, FIRE CLAY TILES, 
FIRE BRICK and FIRE CLAY SPECIALTIES. 


—_2e2 


Cround Fire Clay, Fire Sand and Ground 
Fire Brick tn Barrels and Bulk. 


26a —___ 


SOLE MANUFACTURERS OF THE 


FLEMMING GENERATOR Gks FURNACE 


E. D. Wuire, 
President. 


Brooklyn Fire Brick Works, 


MANUFACTURERS OF 


CLAY RETORTS, FIRE BRICK, 
Gas House and other Tile. 
Office, 88 Van Dyke St. Brooklyn, N. Y. 





























A. H. GurKes, H, A. ——., 
Vice- President. 





Established 1854. Incorporated 1869. 


LACLEDE 
Fire Brick Manufg. Co., 


CAS RETORTS 
FIRE BRICK 


RETORT SETTINGS 
Water Gas Cupola Linings, Fire Clay, Etc. 


Manufacturers of ¢ 


Exclusive Agents for 


The Mitchell Half-Depth Regenerative Furnace. 


This is the original coal-consuming Furnace for Retort 
Benches. Burns either Coal or Coke. Full and Half- Depth 
Regenerative Furnaces for Benches of 6's, 7's, 8's or 9's 
erected complete. 


Proprietors of the Coze System of Inclined Retorts. 


OFC’ bine St., St. Louis, Mo. 


Adam Weber, 


Proprietor, 


.| Manhattan Fire Brick and Enameled 


Clay Retort Works, 
Works, Weber, N. J. 


Office, 683 East 15th St., New York. 


Modern Recuperative 
Furnaces 
And Standard Fire Brick and Gas Retorts 














The Construction of 
Gas Works 


PRACTICALLY DESCRIBED, 


By WALTER RALPH HERRING. 
Price $2. For Sale by 


A. M. CALLENDER & CO., 





32 Pine Street, N. Y. City. 








Z ORCNLI?. 
CTD 


&. 


Fire, Brick 
AND 


Cray RETORTS* 


















Works, 
LOOEPORT STATION, PA. 


—ESTABLISHED 1864.— 


JAMES GARDNER, JR.., 


Hamilton Building, Fifth Avenue. 


Successor to WiLLIAM GARDNER @ Sow 


Fire Clay Goods for Gas Works. 


SOLE REPRESENTATIVE OF THE McILHENNY RECENERATIVE BENCHES FOR THE JU. §&. 








HENRY MAURER & SON, 


(ESTABLISHED 1856.) 


EXCELSIOR FIRE BRICK & CLAY 


RETORT WORKS 


WORKS, Perth Amboy, N. J. 
OFFICE, 418 to 422 East 23d St., N. Y. 


Clay Gas Retorts, 


BENCH SETTINGS, 
Fire Brick, Tiles, Etc. 


GEROULD'S IMPROVED RETORT CEMENT 


A Cement of great value for a retorts, putting on 
mouthpieces, making “en bench-work joints, lining blast 
furnaces and cupolas. This cement is mixed ready for use. 
Economic and thorough in its work. Fully warranted to stick. 








Price List, f.o.b. Galesburg or Mount Vernon. 


In Casks, 400 to 800 pounds, at 5 cents per pound. 
In Kegs, 100 to 200 ‘6 
In Kegs less than 100 * 7 


Gi GEROULD, Cutesiicaelaiae 


Eastern Agent. PERRY BORDEN, 19 Prospect Ave., 
MOUNT VERNON, N. Y. 





Parker-Russell! 
Mining and Mfg. Go., 


CITY OFFICE, 
417 Pine Street, St. Louis, Mo. 


PROPRIETORS OF THE 


OAKHILL GAS RETORT & FIRE BRICK W'KS 


Our immense establishment is now employed almost en- 
tirely in the manufacture of 





Our retorts are made to stand changes of temperature, 
the strongest heats of the furnace, and the abrasion of 
feeding and emptying. We construct 


Half and Full Depth Benches of Our Own Design, 


Containing 6, 8 or 9 Retorts. 





Coke can be used as Fuel in Furnaces. 


Materials for Gas Companies 


We have studied and perfected three important points. | 


Tueo. J. Surrn, Prest. J. A. Taytor, Sec 
A. Lamia, Vice-Prest. and Supt. 


BALTIMORE 


MANUFACTORY a? 


LOCUST POINT BALTIMORE MD. 


Clay Retorts, Blocks & Tiles 


FIRE BRICK, FIRE CLAY, 
AND FIRE CEMENT. 





Baker Oven Tiles 12x 12x32 
and 160x10x2 


ney Tops. 





We have Greatly Improved our Recuperators. Coal or, 


Sole Agents for New England States. 








PRACTICAL PHOTOMETRY. 


A Guide to the Study of the Measurement of Light. 


By WILLIAM JOSEPH DIBDIN. 
A M CALLENDER & CO., 32 Pine Street, N. Y. City 


With Numerous [llustrations 


Price $3.00, 


PITTSBURGH, PA, P.0. Box 87°, 


rE STI Sheena stipe as hn ey thee Rit HA hey GE EN 


RETORT & FIRE BRICK CO, 


Hed and Buff Ornamental Tiles and Chim: 


WALDO BROS., 102 MILE 8T., BOSTON, MASS. 
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National Gas «« Water Company. 


CONTRACTORS FOR Gas Engineers 


| 
Gas Plant Machinery 218 LA SALLE ST.,| INSPECTION AND ADVICE. 











SOFT COAL OR COKE CHICAGO. PLANS AND ESTIMATES 
WATER GAS GENERATORS | ‘FOR IMPROVEMENTS OR 
A SPECIALTY. | | REPAIRS. 


CONNELLY IRON SPONGE AND GOVERNOR CO,, 


(Successors to CONNELIY & CO.) 
MANUFACTURERS OF GAS WORKS SPECIALTIES. 


Saves money, saves labor, and is the most efficient purifying material ever offered as a 
“TRON SPONGE.” af ee 


substitute for lime. We guarantee a large saving, both in cost of material and labor. 














OVER FOUR HUNDRED NOW IN USE! NO WORKS COMPLETE WITHOUT IT! 
AUTOMATIC WILL PAY FOR ITSELF WITHIN A YEAR! ITS SERVICE SECURES PERFECT DISTRIBUTION! 
GOVERNOR. REDUCES LEAKACE TO MINIMUM, and BENEFITS THE COMPANY and CONSUMER ALIKE! 
IT IS THE ONLY .RECOCNIZED AUTOMATIC COVERNOR IN THE WORLD! 





E, Designed particularly for small works. Combines Exhaust Tube, Steam Governor, Gas 
STEAM JET Compensator and Bye-Pass Valves in the most compact form possible. Occupies but 
little space; uses very little steam; saves formation of carbon in retorts; increases yield 

EXHAUSTER. 10 to 15 per cent. No works too small to use them profitably. 





Prices given on all our specialties, delivered at any point in the United States. Correspondence solicited. 


CONNELLY IRON SPONGE AND GOVERNOR CO0., No. 357 Canal St, New York. 
The Cas Engineer’s | 
Hughes’ _ Laboratory Handbook. Cyanogen. 


| 
By JOHN HORNBY, F.I.C. | 


| Pine eee | A PURIFYING MATERIAL FOR GAS. 
66 Gas Works,” A.M. CALLENDER & ©0,, 32 Pine Street. NV City. : Soft and porous, it can be used in the natural state without 
: The Chemistr of SPECIMENS AND PRICES ON APPLICATION. 
Their Construction and Arrangement, y 
Illuminating ae. VAN BAARDA & CO., 


And the Manufacture and By NORTON H. HUMPH _——Price, $2.40. MINE OWNERS, 
Distribution of Coal Gas. A. M. CALLENDER & CO., 32 Pink 81., N.Y. CiTy | DUSSELDORF-ON-THE-RHINE. 


Originally written by SAM’L HUGHES, C.E. P arsen’s Steam Blower, 


Rewritten and Much Enlarged by FOR IMPROVING BAD DRAUGHT IN BOILERS, AND FOR BURNING BREZEE 
WM. RICHARDS, C.E OR OTHER WASTE MATERIAL. 


Eighth Edition, Revised, with Notices of Recent Im- P A R S O N’ S aa A R B U R N E R, 


FOR USING COAL TAR AS FUEL. 


PARSON’S AIR JET TUBE CLEANER, 


FOR CLEANING BOILER TUBES. 


These devices are all first-class. They will be sent toa nsible y for triai. No sale 
4. M. CALLENDER & CO.,| unless satisfactory. Manufactured by the WATERTO “STEAM BLOWER COMPANY, 


82 Pine St,, N. Y. City, H. E, PARSON, Supt., 67 Bremen pate Brooklyn, N. Y 

















provements. 


Price, $1 -65. 
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JAMES D. PERKINS, President. 


F. SEAVERNS, Treasurer. 


HE PERKINS COMPANY, 


228 and 229 Produce Exchange, New York City. 


TIDEWATER SALES AGENTS FOR THE FOLLOWING: 


Ocean Mine Youghiogheny Gas Coal, 
Old Kentucky Shale and 0. K. Boghead. 





SHIPMENTS FROM NEW YORK, PHILADELPHIA, BALTIMORE AND NORFOLK. 








BERWIND-WHITE COAL MINING COMPANY'S 








Ocean Westmoreland Gas Coal. 


STRIGTLY High Grade..... 


Offices: 





Washington Building, New York. 
Betz Building, Philadelphia. 


Carefully prepared. 
For Gas Making or 
Heavy Steaming. 








SCIENTIFIC BOOKS. 





biarte! age” S HANDBOOK. By Thos. Newbigging. 6th | HEAT A MODE OF MOTION. By John Tyndall. 
é THEORY OF HEAT. By J. Clerk-Maxwell. 
MANUAL FOR GAS ENGINEERING STUDENTS. By D. 


editjon 
COX’S GAS FLOW COMPUTER. $2.50. 
FIELD'S ANALYSIS, 1898. $5. 
HUGHES’ GAS WORKS. $1.65. 
POOLE ON FUELS. By Herman Poole. $3. 


— EER’S POCKET-BOOK. By Henry O'Connor. 
CONSTRUCTION OF GAS WORKS, by Walter Ralph Her- 


TECHNICAL GAS ANALYSIS. $3. 


GAS CONSUMER'S HANDYBOOK, by Wm. Richards. 20 | 
sie as | DIGEST OF GAS CASES. $5. 


cents. 

CHEMISTRY OF  warvaraneiel GAS. 
Humphrys. $2.40 

PRACTICAL TREATISE ON HEAT By Thomas Box. 2d 
edition. 


PRACTICAL PHOTOMETRY: A Guide to the Study of the 
Measurement of Light. By W. J. Dibdin. $3. 


HEMICAL TECHNOLOGY: Vol. I., Fuel and Its Appli- 
cations, $5. Vol. Il., Lighting, $4. 
RONWORK: Practical Designing of Structural Ironwork. 
By H, Adams. $3.50. 
GAS WORKS: Their Arrangement, Construction, Plant and 
Machinery. $5. 
rT ae HANDBOOK ON GAS ENGINES, by G. Lieck- 
fle’ 1. 


LIQUID FUEL FOR MECHANICAL AND INDUSTRIAL 
PURPOSES. By E. A. Brayley Hodgetts. $2.50. 


COAL: Its History and Use. By Prof.Thorpe. $8.50. 


By Norton H. 


The above will be forwarded upon receipt of price. 


must be added to above prices. 
desired, upon receipt of order. 


books sent C.O.D. 


$2.50. 
$1.50. 


Lee. 40 cents. 


| GASFITTER’S GUIDE, by John Eldridge 40 cents. 


AMMONIA AND AMMONIUM COMPOUNDS. By Dr. R. 
Arnold, $2 


ring. $2. 


PRACTICAL HINTS ON REGENERATOR 
By M. Graham. $1.25. 
A TREATISE ON THE COMPARATIVE COMMERCIAL 


‘VALUES OF GAS COALS AND CANNELS. By D. A. 
Graham. $3. 


A TEXT BOOK OF INORGANIC CHEMISTRY. By Prof. 
Victor Von Richter. $2. 
ILLUMINATING AND HEATING GAS. By W. Burns. $1.50 


HANDBOOK + MECHANICAL ENGINEERS, By H. 
Adams. $2.50 
TREATISE ON MASONRY CONSTRUCTION. Baker. $5 


GAS nt ge LABORATORY HANDBOOK. By Jno. 
Hornby. $2.50. 


GAS LIGHTING AND GAS FITTING. By W. P. Gerhard. 
50 cents. 


PRACTICAL PLUMBING. By P. J. Davies. $3. 


FURNACES 





AMERICAN PLUMBING. By Alfred Revill. $2. 
ORMENT A Manual of Lime and Cement, their Treatment 
and Use in Construction. By A. H. Heath. $2.50. 


A Conranee BETWEEN THE ENGLISH AND 
ENCH MFTHODS OF ASCERTAINING THE 
ILLUMINATING POWER OF COAL CAS. $1.60 


ELECTRICITY. 
INDUSTRIAL PHOTOMETRY, with Sreciat Application tc 
Electric Lighting. By A. Palaz, Sc 


ELEMENTS OF ELECTRIC LIGHTING, Including Electric 
Generation, Measurement, Storage and Distribution. By 
Philip Atkinson. $1.50. 


ae TRANSMISSION OF ENERGY. By G. Kapp 


aeenenan's POCKETBOOK. By Monroe and Jamie 
son. $2.50. 


MAGNETISM AND ELECTRICITY. By J.Overend. 40 cts 
DYNAMO BUILDING. By F. W. Walker. 50 cents. 


DOMESTIC ELECTRICITY FOR AMATEURS. By E 
Hospitalier. $2.50. 


PE OES. OL. MANAGEMENT OF DYNAMOS AND MO 


PRACTICAL GUIDE TO THE TESTING OF INSULATED 
WIRES AND CABLES. $1. 


ELECTRIC LIGHTING, by Francis B. Crocker. $3. 
ELECTRIC LIGHT FITTING. $2. 

PRACTICAL ELECTRICITY. $2.50. 
ELECTRICITY FOR ENGINEERS. $2.50. 


ELECTRICITY, Its Theory, Sources and Applications. By 
John T. Sprague. $6. 


If sent by mail or express, postage or express charges 
We take especial pains in securing and forwarding any other Works that may be 
All remittances should be made by check, draft, or post office money order. 


No 


A. M. CALLENDER & CO., 32[Pine Street, New York. 
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The Despard Gas Coal Co., 


MINERS AND SHIPPERS OF }, 


DESPARD GAS GOAL, 


AND MANUFACTURERS OF 


COKE... 








MINES, - Clarksburgh, Harrison Co., West Va. 

WHARVES, - = = Locust Point Baltimore, Md. 

OFFICE, 640 Equitable Building Baltimore, Md. 

ROUSSEL & HICKS, t acenrs, BANGS & HORTON 

71 Broadway, N. Y. 60 Congress St., Boston. 
KELLER ADJUSTABLE 

COKE CRUSHER. 


Strong, Simple, Durable. Will 


Crush any Size Desired. 
Cc. M. KELLER, 
Sec. & Supt. Gas Lt. & Coke Co., 
Columbus, Ind. 
Correspondence Soiicited. 


Do You Wish to Know 


what size of pipe to use to convey any quantity 
of gas, any distance, with any loss of pressure 
and any initial or final pressure? Then use 


Cox’s Gas Flow Computer, 


as it gives this information accurately at sight, 

without mental effort. No calculations needed. 

Saves time, money and mistakes. 

Price, 6.5 x 8 inches, in cloth case, $2.50. 
sale by 


A. M. Callender & Co., 32 Pine St., N. Y. 











For 








GREENOUGE’S 


“DIGEST OF GAS CASES,” 


Frice, 85.00. 


This is a valuable and important work, a copy 
of which should be in the possession of every gas 
company in the country, whether large or small. 
As a book of reference it will be found invaluable. 
It is the only work of the kind which has ever 
been published in this country, and is most cor - 
plete. Handsomely bound. Orders may be sent to 


Ae M. CALLENDER & CO., 32 Pine St., N.¥. 


—— THE -— 


PENN. GAS COAL CO. 


OFFER THEIR 


Coal, Carefully Screened===Prepared for Gas Purposes. 





Their property is located in the Youghiogheny Coal Basin, near Irwin and Penn Stations ou 
the Pennsylvania Railroad, and on the Youghiogheny River. 


Principal OYtfice: 
Room 720, Reading Terminal Building, Phila., Pa. 


Rointse of Shipment: 


Pennsylvania Railroad Piers; Greenwich Wharves, Delaware 
River: Pier No. 1 (Lower Side), South Amboy, N. J. 














EpMUND H. MCCULLOUGH, Prest. CHAS. F. GODSHALL, Treas. H. C. ADAMS, Sec, 


THE WESTMORELAND COAL CO. 


Chartered 1854. 


Mines situated on the Pennsylvania and the Baltimore 
and Ohio Railroads, in Westmoreland County, Pa. 





POINTS OF SHIPMENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J., 
WATKINS (SENECA LAKE), N. Y. 





Since the commencement of operations by this Company its well-known 
Coal has been largely used by the Gas Companies of New England and the 
Middle States, and its character is established as having no superior in gas- 
giving qualities, and in freedom from sulphur and other impurities. 


Principal Office, 224 South 3d St., Phila., Pa. 


THE SUN OIL CO. 


Crude Oil, Gas Naphtha, 
Refined Petroleum, Gas Oil. 
‘Toledo, O., and PYittshnureh, Pa. 























Standard Oil Company. 


GAS NAPTHA DEPARTMENT. 





GAS NAPTHA. 








Correspondence Solicited. 





GAS OIL. 


26 Broadway, New York City. 
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DAVIS & FARNUM MFG. CO., 


WALTHAM, MASS. 
Principal Office & Works, Waltham, Mass, Boston Office, R’m 18, Vulcan Bldg. 8 Oliver St. 


Single, Double and Triple-Lift Gasholders of any Capacity. Tubular, 
Pipe and Sinuous Friction Condensers of all Sizes. 




















Steel Tanks for Gasholders, Iron Roof Frames and Floors, 
Purifying Boxes, Center Seal or Valve Connections, 
Bench Work, Reversible Lime Trays. 





Self-Sealing and Pressed Steel Mouthpiece Lids. 
‘ Coke Borrows, Coal Wagons, and all Apparatus Requisite for a Com- 
plete Gas Works. 


"= Also, Gas and Water Pipe, Flanged Pipe, Sugar House Work, and 
. Special Castings of all Descriptions. 


BAXTER & & YOUNG, A. E. BOARDMAN, C.E., JAMES. T. LYNN, 


CONTRACTING AND CONSULTING CO”Sulting and Contracting Engineer. = 8 Gags ENGINEER 


Particular attention given to Gas, Water and Electric in 


GAS | ENGI NEERS : Plants. Long and successful experience CO N T R ACTO R 


with the problem and practice of 














ee a | Filtration for Public Water Supply. Wayne Bank Building, - DETROIT. 
Artificial and Natural Gas Properties. | BREVARD, N. C. | 


| A TE 
' 


OMPLETE CAS WORKS ERECTED: 


Artifical iene Furnished and Laid. G80, Shepard Page’s Sons, pans bot baci 
CORRESPONDENCE SOLICITED. GAS MAGHINERY. onsSuU Ing ngineer 


OFFICE : WAYNE COUNTY BANK BUILDING, | Correspondence Solicited. y CONTRACTOR, 
Rooms 201 & 202. DETROIT, MICH. 69 Wall Street, New York City. 374 FIFTH AVE., N. ¥ 


Ket Murray) Manufacturing Company, 


Steel Gasholder Tanks, 


Since, DousLe AND TRIPLE-LIFT CGASHOLDERS, 
ae HORIZONTAL AND VERTICAL STORAGE OIL TANKS —easee. 


Iron Work for Coal Gas Benches, Self-Sealing Mouthpieces, Exhausters, Condensers, Scrubbers, {'vrifiers, 
Wooden Trays, Floor Carriages, Center Seal and Valve System Connections, Cast and 
Wrought Iron Fittings, and Connections 3 to 36 Inches Diameter. 


VALVES, Double Gate, Hub anc Flange, Outside Screws Quick Opening, 3 to 36 In. Diam. 


GAS PROPERTIES PURCHASED. 























COAL AND COKE WAGONS, RETORT HOUSE TOOLS, STREET MAIN SPECIALS AND DRIPS. 


Address, 


KERR MURRAY MANUFACTURING (C0. 


Kort Wayne, Indiana 





; ir 
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BARTLETT, HAYWARD & CO. 


BALTIMORE, MD. 














Triple, Double and Single-Lift Gasholders. 
Iron Holder ‘Tanks, CONDENSERS. 


Scrubbers. 








ROOF FRAMES. 























er Bench Castings. 
BHAMS | OIL STORAGE TANKS 

| 
PURIFIERS. ! Boilers. 


PATENT STANDARD WASHER-SCRUBBER. 


The best apparatus for the extraction of all Ammonia and a large proportion 
of Carbonic Acid and Sulphureted Hydrogen. The Scrubber has been materially 
improved and is provided with patented Wooden Segmental Grids, instead of 
Metallic Discs, thus reducing the weight on shaft and power for operating same 





The Wilkinson Water Gas -Process. 


THIRTY-CANDLE, NON-CONDENSIBLE, FIXED GAS. THE MOST SUCCESSFUL GAS PROCESS IN OPERATION. 


MILL’S REVERSIBLE LIME TRAYS. 
Gas Works Designed and Constructed. 








BX CERPTsS FROM DECISIONS 


—OF THE— 


BOARD OF GAS COMMISSIONERS of the COMMONWEALTH OF MassAcHUSETTS. 


Mr. E. H. YORK, New Haven, Conn., Dec. 1, 1898. 


Dear Sir :—I am in receipt of a copy of ‘‘ Excerpts from the Decisions of the Board of Gas Commissioners,” which is a handy compila- 
tion in book form of extracts from the most recent decisions of the Gas Commission of Massachusetts. 


I note that most of these extracts are broad and safe-guiding precepts, which apply with equal force to one Company as to another. 
The 13 years’ existence of the Board of Gas Commissioners with its unusual opportunities for acquiring information, have justly made it a 
high and safe authority in all matters pertaining to the management, obligations, and rights of Gas Companies. Your little book will serve as 
valuable reference library in settling legal complications which often arise between a Gas Company and its customers. 
Yours truly, (Signed) F. C. SHERMAN, Superintendent. 
a ee — — —_ - ~~ a 
A 28-page Pamphlet containing the cream of this Board’s decisions as to the proper management of Gas Companies. 


Compiled by E. H. YORKE. Price $1.00. Address 


A. M. CALLENDER & CoO., - No. 32 Pine Street, N. Y. Citv. 
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R. D,. WOOD & C0., "seen, i « The Mitchell Scrubber Patented. 








400 Chestnut Street, Philadelphia, Pa. 


MANUFACTURERS OF 


CAST IRON PIPE. 


BUILDERS OF 


Gas Holders, 


Single, Double and Triple Lifts, with or without Wrought lron 
or Steel Tanks. 


PURIFIERS, CONDENSERS, SCRUBBERS. 
The Hopper Automatic Gas Governor & 
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Send for Pamphlet. 





Dunham Patent Specials. 


ISBELL-PORTER CO. 


ENCINEERS AND CONTRACTORS FOR THE 


Construction and Extension of Gas Works. 
FOUNDERS AND MACHINISTS. 


MANUFACTURERS OF 


All Ironwork and Maehinery Required in a Gas Plant. 


Estimates, Drawings and Specifications furnished for the Alteration, Improvement, 
or Extension of Existing Works or the Construction of New Works. 


245 eee New York — —orFices- Bridge & Ogden Sts., Newark, N. J. 














The Continental Iron Works 


THOMAS F. ROWLAND, President. 
WARREN E. HILL and CHAS. H. CORBETT, Vice-Presidents. 
THOMAS F. ROWLAND, Jr., Secretary & Treasurer. 
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West and Calyer Sts. (Near 10th & 23d St. Ferries) 
NEW YORK, Borough of Brooklyn. 
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BUILDERS OF 


Gas Hoolders. 


Single and Multiple Section Gas Holders a Specialty. 


STEEL GAS HOLDER TANKS. 
BENCH CASTINGS, RETORT LIDS. 


Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, Etc. 


Self-Sealing Retort Mouthpieces & Lids 


For Round, Oval, or “DD” Retorts. 











ILLUMINATING GAS! FUEL GAS! To Gas Companies. 


THE LO OMIS PRO CESS. | W e make to order CAP BURNERS toburnanyamou!'! 


Now in successful operation at Works of John Russell Cuttlery Co., Turner’s Falls, Mass., ander 9 atated presence, “Gent Sor enuuptes. 
and Henry Disston’s Son’s Saw Works, Tacony, Pa. | 


The Cheapest Gas Generating System in the World. MAIN PROVING APPARATUS. 


Pl Usti i 
ans and Estimates Furnished. Cc. A. GEFRORER, 


BURDETT LOOMIS, = Bartford, Conn. 248 N. Sth St., Phila., Ps. 


Also SERVICE CLEANERS, PRIP PUMPS, and STRE 1} 


0 








75 




















— <7 \/ 
Oe awawawan 


SOIT . H. RANSHAW, Prest. & Mangr. T. H. Brrcw, Asst. Mangr. 


THE STACEY MANURACTURING CO 


GASHOLDERS, 


Of any Capacity, with or without Wrought Iron or Steel 
Tanks. 















Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, etc. 


Coal Gas Benehes, Roof Frames, 
OIL STORACE TANKS. 


Pressed Steel Mouthpiece Lids, Self- 
Sealing Mouthpiece Lids. 


Cincinnati, Ohio. 


RITER=-CONLEY MFG. CO., 
GASHOLDERS, with or without Steel Tanks. 


| Purifiers, Condensers, Scrubbers, Oil Tanks, Smoke Stacks. 
STEEL ROOFS and BUILDINGS. 
PLATE AND STRUCTURAL WORK OF EVERY DESCRIPTION. 

















GENERAL OFFICE: Pittsburg, Pa. EASTERN OFFICE: 39-41 Cortlandt St., New York City. 
‘WM. HENRY WHITE, 


No. 32 Pime Street, - - - New YorE City. 


ENGINEER AND CONTRACTOR FOR THE 


ERECTION AND EXTENSION OF 


GAS, WATER, AND ELECTRIC LIGHT WORKS. 


Correspondence with Gas Companies contemplating extending or improving their Plants respectfully invited. 
Plans and Estimates Furnished. 


1899 DIRECTORY 1899 — 


OF AMERICAN GAS COMPANIES 


Price - = - - - - ~ $5.00. 


A. M. CALLENDER & CO., - - No. 32 Pine Street, New York. 
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1842 = Deily & Fowler, « 1900 ’ 








LAUREL IRON WORKS. 


Office, No. 39 Laurel Street, Philadelphia, Pa. 


BUILDERS OF 


~~ Gasholders 


Bb _ or Telescopic. With or Without Iron or Steel Tanks. 
OIL TANKS, WATER TANKS, AND GENERAL WROUGHT IRON WORK. 




















9 FREDERICK W. FLOYD, President ‘ 
ee e *, O S O nN S HENRY E. FLOYD, Vice-President _ — 
9 JAMES R. FLOYD, jr., Sec’y & Treas. ; 


531 to 543 West 20th Street and 530 to 540 West 21st Street, N. Y. V 


Engineers and Contractors io tne , 
Construction of Gas Works. | * 


MANUFACTURERS OF 


All Kinds of Castings and Iron Work for Gas Apparatus. 








ESTABLISHED 1856. Write for Estimates to o- 
INCORPORATED 1899, 5390, West 20th St., New York Citv 
LOGAN IRON WORKS. 

Brooklyn, WN. WY. ‘ 


BUILDERS. OF 


Oil Tanks, Water Tanks, and General Wrought Iron Work. 


18.99 brousht to us the Largest Number of Gasholder Contracts of 

any year in our history. Work was erected abroad as well 
as in many States of the Union, covering points separated by thousands 
of miles. 


rut 


PLANS AND SPECIFICATIONS FURNISHED AND CORRESPONDENCE SOLICITED. 
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Established 1856. Works at Phillipsburgh, N. J- 


New York Office, 160 Broadway. 


HES CAST IRON WATER AND GAS PIPE, 


FRoM THREE TO FORTY-EIGHT INCHES DIAMETER. ALSO, ALL SIZES OF 








Flange Pipe for Sugar House and Mine Work. Branches. Bends, Retorts, oto., eto 




























CEO LTNIMON ) SHS, MOMMIES EO Phas, mn, Ps 
EouUMMOND ge Cp _EMAUS PIPE FOUNDRY. 


~: CAST IRON 4 DONALDSON IRON COMPANY. § EMAUS, Pé. 
HEP SKS ASS 










Price $1.00. 


A. M. CALLENDER & CO., 32 Pine Street,N.Y. | CTS any NATER RPP. 
THE — aT BROADWAY.” CAST IRON PIPE AND SPECIAL CASTINGS 


FOR WATER AND GAS. 


Valuation of Gas, Electricity. Western Office: Monadnock Block, Chicago, IIIs. Also, FLANGE PIPE, LAMP POSTS, Etc. 
| and Water Works Spe : 


| For assessment Purposes. POOLE ON FUELS. The Gas Engineer's 


SECOND EDITION. 


| By THOS, RS eee one WM. NEWBIGGING,, THE CALORIFIC POWER OF FUELS. Laboratory Handbook. 


With an Appendix of Decided Cases. By HERMAN POOLE, F.C.S. 
Price $2. For Sale by By JOHN HORNBY, F.I.C. Price, $2.50. 


Price, $3- For Sale by 
A. M. CALLENDER & CO., 


32 Pine Street, N. Y. City. A. M. CALLENDER & CO., 32 Pine St., N.Y. Crry.| Ae M. CALLENDER & CO., 32 Prive Sr., N.Y. Crrv. 



















































Established i18ss4. 


D. McDONALD & CO... 


MANUFACTURERS OF 


Wet AND Dry METERS, STATION METERS AND METER PROVERS. 


ALSO ‘MAKERS OF 


THE GLOVER PREPAYMENT METER. 








The amount of gas delivered for 


the coin can be instantly and The gas registered agrees abso- 


positively changed without re- lutely with the amount pur- 


moving the meter or replacing chased by the coin. 


any parts. 








WE HAVE MADE AND SOLD IN THE UNITED STATES 


OVER 50,000 OF THESE METERS, 


ALL OF WHICH ARE GIVING PERFECT SATISFACTION. 


7 


Correspondence Solicited. 


511 West Twenty-first Street, | 51, 53 & 55 Lancaster Street, | 34 & 36 West Monroe Street, 
NEW YORK. | ALBANY, N. Y. | CHICACO. 
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NATHANIEL TUFTS METER CO, 


8 Medford Street, Boston, Mass. 


DRY GAS METERS. 
Station Meters of any Capacity. 











aye est faeites for mame METER PROVERS, PHOTOMETERS, STREET LANTERNS, ETC., ETC. 
owas Frepayment Gas Meters. 


promptly 








CHARLES E. DICKEY. JAMES B. SMALLWOOD. CHARLES H. DICKEY. 


THE MARYLAND METER AND MANUFACTURING CO. 


Established 1866. 


BALTIMORE, North & Saratoga Sts. CHICACO, 107 West Monroe St. 
SAN FRANCISCO, 221 Front St. 














CONSUMERS’ & STATION METERS, PRESSURE GAUGES, Etc., Etc. fF 





~m— “Perfect” Gas Stoves —z2- 


A PERFECTLY AGGURATE METER 

AN ALWAYS-T0-BE-DEPENDED-ON METER 
A BEST-MADE METER 

A SURE-TO-PLEASE METER 


THE KEYSTONE METER 


Made at ROYERSFORD, PA. 


Pacifi Coast Supplied by WIESTER & CO., 17 & 19 New Montgomery St., San Francisco, Cal. 




















Do you wish to Know 


what size of Pipe to use to convey any quantity of Gas, any distance, with 


any loss of pressure, and any initial or final pressure? Then use 


COX’S GAS FLOW COMPUTER, 


as it gives this information accurately at sight, without mental effort. No 
calculations needed. Saves time, money and mistakes. 
Price, 6.5x 8 inches, in cloth case, $2.50. 
For sale by 
A.M. CALLENDER & CO.,, 32 Pine St.. N. Y. City. 














Test and Experimental Meters, Pressure Registers, Pressure Gauges. ; 


ka 





ls 








POOLE ON FUELS. 
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American Meter Co. 


NEW YORK, PHILADELPHIA, 
SAN FRANCISCO. 


Prepayment Meters. 


Their construction is such that they may 














be readily readjusted 

















when the scale of gas rates is changed. 


HELME & McILHENNY, 








| Wstablished 1848. 1339 to 1349 Cherry Street, Philadelphia, Pa. 


MANUFACTURERS OF 


Wet and Dry Gas Meters, Station Meters, Provers, Gauges, Htc. 


a METERS REPAIRED... 


PREPAYMENT GAS METERS. 


| var Own Patents. Strong. Simple. PROMPT ATTENTION. _“ORRESPONDENCE SOLICITED 


METRIC METAL COMPANY, 








MAKERS OF 


~ GAS METERS for NATURAL and ARTIFICIAL GAS. 


Special Attention given to Repairing METERS of all Makes. 








FACTORY AT ERIE, PA. 








THE CALORIFIC POWER OF FUELS. 


WITH A VERY FULL COLLECTION OF TABLES OF HEATS OF COMBUSTION OF FUELS, SOLID 
LIQUID AND GASEOUS. 
TO WHICH IS ALSO APPENDED 
HE REPORT OF THE COMMIT1EE ON BOILER TESTS OF THE AMERICAN SOCIETY OF MECHANICAL ENGINEER} 
DECEMBER (1897); TABLES OF CONSTAN1S USED. 


By HERMAN Fool». 2» .CG.8. 
FIRST EDITION. ” 
Frice $s. For Sale hv 


A. M. CALLENDER & CO. - - No. 32 Pine Street, New York City. 
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The advertisement of 


THE WESTERN GAS CONSTRUCTION COMPANY, Engineers and Builders, 


Improved Double Superheater Lowe Water Gas Apparatus—Manufacturers of General Gas Works Machinery—Builders of Gas Works 


WM. HENRY WHITE, Eastern Engineer, FO RT WAYN E * Hy | D., \ 


32 Pine St., New York. Occupies this space every alternate weel 


JOHN J. GRIFFIN & GO,, 


1513-1515-1517-1519-1521 Race Street, Philadelphia. 


52 Dey Street, New York. 75 N. Clinton St., Chicago. 
WM. S. GRIBBEL, aerate FREDERICK WAUGH, Manager. 

















MANUFACTURERS OF 


STATION METERS, gi 
i) CONSUMERS’ METERS, We 


Sy CObnatsS 

Dye 
Provers, Registers, Gauges, Experimental Apparatus, Ete, : 
ae Attention Giwen to All Re ction 


OUR SPECIAL NATURAL GAS METER 


Is the Best « ever r offered. Over 30, ,000 now in use. 


We m snide in the United States, under the SAWER & PURVES ‘PATENTS. the 


Positive Prepayment Meter. |» 


\ 


Cor 








Rer 





The 


Boo 


This" Meter is an 








. SIMPLE. = on 
| _ Am |r| unqualified success in & tn 
a = 1 —_ ; BR 150} | 
DURABLE . Se ee) = | eee | Great Britain. 
~ ACCURATE _Its simplicity of con- 


struction, and the | 





positive character of 


RELIABLE . 





the service performed 


All Parts 
Interchangeable 








by it, have given it 


_ pre- -eminence. 








Needs Only the Cite Picen. an Gittonry Meter. 
Saves MONEY, TIME and CONSUMERS. 
Dispenses with “DEPOSITS” and Increases OUTPUT. 





